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COMPOSITIONS FOR MUCOSAL DELIVERY OF 
AGENTS 

RELATED APPLICATIONS 

[0001] This application claims priority under 35 U.S.C. 
§119(e) to US. provisional application Ser. No. 60/580,877, 
entitled “COMPOSITIONS FOR MUCOSAL DELIVERY 
OF AGENT ” to Bromley et al. ?led Jun. 17, 2004. The 
subject matter of the provisional application is incorporated 
by reference herein. 

[0002] This application is related to International PCT 
application No (attorney dkt. No. 17357-002WO1/5702PC) 
?led on the same day hereWith. The subject matter of the 
PCT application is incorporated by reference herein. 

FIELD 

[0003] Provided herein are pharmaceutical compositions 
for delivery of agents. Compositions formulated as emul 
sions for mucosal delivery are provided. 

BACKGROUND 

[0004] Numerous pharmaceutical substances are available 
for administration to animals, including humans, for a 
variety of purposes. These substances include, for eXample, 
therapeutic agents, such as drugs; dietary supplements, such 
as vitamins; prophylactic agents, such as antigens for use in 
vaccines; and diagnostic agents, such as labeled imaging 
agents. Administration of these substances can be via a 
number of routes including intramuscular, subcutaneous and 
oral administration. Intramuscular or subcutaneous, admin 
istration of the substance suffers from disadvantages: rela 
tively specialiZed skills are required to administer the phar 
maceutical; large scale administration can be dif?cult to 
perform; it is expensive; and a number of side reactions can 
occur to the substance administered. Many antibiotics (i.e., 
tetracycline and penicillin ), and hormones (i.e., progester 
one and estrogen) can be administered successfully via the 
oral route. 

[0005] There are, hoWever, biologically active agents, for 
eXample certain dietary supplements, drugs, hormones and 
immunogens, Whose ef?cacy is almost totally lost upon oral 
administration. Included among those agents that cannot be 
effectively orally administered are polypeptide agents, such 
as Calcitonin, Erythropoetin, Granulocyte Colony Stimulat 
ing Factor, Stem Cell Factor, Granulocyte Colony Stimulat 
ing Factor, LHRH analogues, Somatostatin, Insulin, Inter 
ferons, Plasminogen Activator Inhibitors and species of 
DNA and RNA. Oral delivery of certain protein and 
polypeptide drugs is complicated by the presence of pro 
teolytic digestive enZymes in the stomach and intestines. 
Unprotected proteins, Which are administered orally are 
largely degraded by such enZymes before they are able to 
pass through the enteric Wall and enter blood circulation. To 
some eXtent this effect can be overcome by the administra 
tion of eXtremely large doses of the pharmaceutical agent. 
This approach, hoWever, is not economically feasible for 
many pharmaceutical agents and may result in undesired 
side effects. 

[0006] Thus, there continues to be a need for development 
compositions and methods for convenient delivery of such 
substances to animals, including humans, ef?ciently. 
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Accordingly, among the objects herein, it is an object to 
provide compositions and methods for convenient delivery 
of agents to be delivered to a subject. 

SUMMARY 

[0007] Provided herein are compositions and methods for 
formulation of the compositions for mucosal delivery and 
administration of agents to animals, including humans. 
Provided are compositions and methods for administering 
substances to animals, including humans, employing a car 
rier that facilitates entry of the substance to the mucosa in a 
non-speci?c manner. 

[0008] The compositions provided herein are stable emul 
sions of oil in Water or Water in oil, Wherein an agent to be 
delivered is dissolved in either the oil phase or the Water 
phase. The emulsions are typically stabiliZed by surface 
active molecules in the emulsion. The surfactant molecules 
form various macro-molecular structures in an emulsion, 
such as micelles, inverse micelles, lipid bilayers (liposomes) 
and cubosomes. The eXact macromolecular structure formed 
depends on the relative siZes of the hydrophilic and hydro 
phobic regions of the surface active molecule. The agent to 
be delivered can be distributed betWeen the hydrophobic and 
hydrophilic phases of an oil in Water or Water in oil type 
emulsion, or can be present predominantly in one of the 
phases. In certain embodiments, the active agent in the 
emulsion is encapsulated in a delivery vehicle such as a 
micelle, a liposome or a cubosome or a miXture thereof. 

[0009] The compositions provided have a mucoadhesive 
property Whereby the composition, When administered 
either orally or nasally, adheres to and/or anchors to a 
subject’s mucous membrane for a period of time suf?cient to 
quantitatively deliver the agent to be delivered to the subject. 
The compositions contain a mucoadhesive substance that 
imparts the composition a property of adhering or anchoring 
to a mucosal membrane thereby effecting absorption of the 
agent through the mucosal membrane. Typically, the 
mucoadhesive protein is present in an amount suf?cient to 
confer mucoadhesive property to the composition. Such 
mucosal absorption alloWs entry of the agent being delivered 
into the systemic circulation Without ?rst passing through 
the liver, and thus alleviates the loss of activity upon passage 
through the liver. 

[0010] The mucoadhesive substances for use herein 
include, but are not limited to natural or synthetic proteins, 
polypeptides or fragments thereof that have the property of 
adhering or penetrating into a mucus membrane for a period 
of time sufficient to achieve quantitative delivery of an agent 
to be delivered. In certain embodiments, the compositions 
are designed for mucosal delivery of a therapeutically 
effective amount of a biologically active agent to the subject. 
The mucoadhesive protein is generally dissolved in the 
Water phase. In certain embodiments the mucoadhesive 
protein can be dissolved in the oil phase. The mucoadhesive 
protein is typically anchored to polar head groups of the 
delivery vehicles in the emulsion. 

[0011] In certain embodiments, the compositions provided 
herein is formulated to contact the mucosal membrane from 
about 5-24 hours or even longer, in some embodiments 
about 5, 10, 12, 14, 16, 18, 20, 22 or up to 24 hours. In some 
embodiments, the compositions provided herein is formu 
lated to contact the mucosal membrane from about 1 minute 
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up to about 180, 120, 100, 60, 40, 30, 20, 10, 5, 4, 3, 2 
minutes. In certain embodiments, the compositions provided 
herein are formulated to adhere or penetrate into the mucosal 
membrane from about 5-24 hours or even longer, in some 
embodiments for about 5, 10, 12,14, 16, 18, 20, 22 or up to 
24 hours. In some embodiments, the compositions provided 
herein are formulated to adhere or penetrate into the mucosal 
membrane from about 1 minute up to about 180, 120,100, 
60, 40, 30, 20, 10, 5, 4, 3, 2 minutes. In other embodiments, 
the compositions provided herein are formulated to adhere 
and penetrate into the mucosal membrane from about 5-24 
hours or even longer, in some embodiments, for about 5, 10, 
12, 14, 16, 18, 20, 22 or up to 24 hours. In some embodi 
ments, the compositions provided herein are formulated to 
adhere and penetrate into the mucosal membrane from about 
1 minute up to about 180, 120, 100, 60, 40, 30, 20, 10, 5, 4, 
3, 2 minutes. In certain embodiments, the compositions 
provided herein are formulated to adhere to the mucosal 
membrane from about 5-24 hours or even longer, in some 
embodiments for about 5, 10,12, 14, 16, 18, 20, 22 or up to 
24 hours. In some embodiments, the compositions provided 
herein are formulated to adhere to the mucosal membrane 
from about 1 minute up to about 180, 120, 100, 60, 40, 30, 
20, 10, 5, 4, 3, 2 minutes. In certain embodiments, the 
compositions provided herein are formulated to penetrate 
into the mucosal membrane from about 5-24 hours or even 
longer, in some embodiments for about 5, 10, 12, 14,16, 18, 
20, 22 or up to 24 hours. In some embodiments, the 
compositions are formulated to penetrate into the mucosal 
membrane from about 1 minute up to about 180, 120, 100, 
60, 40, 30, 20, 10, 5, 4, 3, 2 minutes. 

[0012] Compositions provided herein can have a Wide 
range of viscosities, typically in a range that assists retension 
of the composition on a mucosal surface. Generally, the 
viscosity ranges from an oil like viscosity, honey like 
viscosity, ketchup like viscosity, chocolate syrup like vis 
cosity to peanut butter like or butter like viscosity. The 
viscosity of the compositions can be measured by methods 
knoWn to those of skill in the art, including measurement by 
using a viscometer such as Brook?eld LVDV-I+ viscometer 
and T spindles With a heliopath adapter. The viscosity of the 
compositions provided can range from 10 cps, 100 cps, 1000 
cps, 10,000 cps, 100,000 cps, 200,000 up to more than 
500,000 cps at 72° F. 

[0013] The compositions provided herein are formulated 
to remain stable over a relatively long period of time. For 
eXample, the compositions provided herein are stored at 
room temperature, and remain stable for more than 1 day, 1 
Week, 1 month and in certain embodiments up to more than 
1 year. In certain embodiments, the compositions provided 
herein are delivered to the oral mucosa or nasal mucosa. In 

certain embodiments, the compositions are delivered to 
intestinal mucosa. 

[0014] Also provided herein are methods of using the 
compositions. In certain embodiments, the methods pro 
vided herein are used for delivery of one or more agents to 
be delivered including, but not limited to biologically active 
agent such as minerals, vitamins, synthetic or natural com 
pounds, pharmaceutical drugs, nutritional supplements, 
herbs, hormones, or the like, Which When introduced into the 
body cause a desired biological response, such as altering 
body function at the cellular, tissue or organ level and/or 
altering cosmetic appearance. In certain embodiments, the 
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methods are used to deliver a biological agent, Wherein the 
agent is a drug or other pharmaceutical ingredient Which 
suffers signi?cant loss of activity in the lumen of the 
gastrointestinal tract or in the tissues of the gastrointestinal 
tract during absorption process or upon passage through the 
liver after absorption in the intestinal tract. 

[0015] In certain embodiments, the methods provided 
herein are useful for delivery of therapeutics used in treat 
ment of various disorders, such as neural disorders, respi 
ratory disorders, immune system disorders, muscular disor 
ders, reproductive disorders, gastrointestinal disorders, 
pulmonary disorders, digestive disorders, metabolic disor 
ders, cardiovascular disorders, renal disorders, proliferative 
disorders, cancerous diseases and in?ammation. The thera 
peutics delivered using the methods provided herein include, 
but are not limited to anticonvulsants, analgesics, antipar 
kinsons, anti-in?ammatories, calcium antagonists, anesthet 
ics, antimicrobials, antimalarials, antiparasitics, antihyper 
tensives, antihistamines, antipyretics, alpha-adrenergic 
agonists, alpha-blockers, biocides, bactericides, bronchial 
dilators, beta-adrenergic blocking drugs, contraceptives, car 
diovascular drugs, calcium channel inhibitors, depressants, 
diagnostics, diuretics, electrolytes, enZymes, hypnotics, hor 
mones, hypoglycemics, hyperglycemics, muscle contracta 
nts, muscle relaXants, neoplastics, glycoproteins, nucleopro 
teins, lipoproteins, ophthalmics, psychic energiZers, 
sedatives, steroids, sympathomimetics, parasympathomi 
metics, tranquilizers, urinary tract drugs, vaccines, vaginal 
drugs, vitamins, minerals, nonsteroidal anti-in?ammatory 
drugs, angiotensin converting enZymes, polynucleotides, 
polypeptides, polysaccharides, and nutritional supplements 
including herbal supplements. In certain embodiments, the 
methods are for delivery of dietary supplements, including 
but not limited to vitamins, minerals, hormones and anti 
oXidants. 

[0016] Methods of making the compositions are also pro 
vided. The compositions provided herein are prepared by 
miXing an oil phase With a Water phase at a miXing speed that 
does not degrade and disintegrate any of the active ingre 
dients of the composition. The miXing speed can range from 
about 100 RPM up to about 60,000 RPM. The temperature, 
pressure, and pH conditions during the miXing step main 
tained so that that all the components in the oil and Water 
phase are dissolved and the active ingredients are not 
degraded in any Way. A suitable temperature during the 
miXing step can be determined empirically for a particular 
combination of ingredients in the composition. Typically, 
the temperature is maintained at about 100-120° F., in some 
embodiments, at about 115° F. The pressure during the 
miXing is maintained at about 25 PSI (pounds per inch). The 
pH during the miXing step is a function of the particular 
mucoadhesive protein and the agent to be delivered in the 
composition. Typically the pH is basic or neutral. 

[0017] The compositions can be prepared by miXing Water 
phase With an oil phase to form a Water in oil emulsion. The 
agent to be delivered can dissolved in the oil phase or in the 
Water phase. Typically, a mucoadhesive protein is present in 
the Water phase in an amount sufficient to confer mucoad 
hesive property to the composition. In certain embodiments, 
the compositions adhere or anchors to the mucosal surface 
for an amount of time sufficient to achieve quantitative 
delivery of the agent to be delivered. The compositions 
provided herein can also include one or more surface active 
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agent, and one or more additives, such as a polymer, a 
cosolvent, an antioxidant, an antiseptic, a buffering agent, a 
chelating agent, a colorant, a ?avorant, an odorant, an 
osmotic modi?er, a preservative, a solubiliZer, a tonici?er, a 
trace element, a viscomodulator, or a mixture thereof. Such 
additives are knoWn to those of skill in the art and are 
described herein. 

[0018] Articles of manufacture, containing packaging 
material for a composition for mucosal delivery and admin 
istration, a composition for mucosal delivery of biologically 
active agents and a label that indicates that the composition 
is for achieving a desired biological response, such as 
altering body function or altering cosmetic appearance. In 
certain embodiments, the articles of manufacture, contain a 
packaging material, a composition for mucosal delivery of 
biologically active agents and a label that indicates that the 
composition is useful for treatment, prevention or amelio 
ration of one or more symptoms of diseases or disorders 
contemplated herein. 

BRIEF DESCRIPTION OF DRAWINGS 

[0019] FIG. 1 indicates variance in blood glucose levels in 
a human after administration of a composition provided 
herein for 3 consecutive days. 

DETAILED DESCRIPTION 

[0020] A. De?nitions 

[0021] Unless de?ned otherWise, all technical and scien 
ti?c terms used herein have the same meaning as is com 
monly understood by one of skill in the art to Which the 
invention(s) belong. All patents, patent applications, pub 
lished applications and publications, Genbank sequences, 
Websites and other published materials referred to through 
out the entire disclosure herein, unless noted otherWise, are 
incorporated by reference in their entirety. In the event that 
there are a plurality of de?nitions for terms herein, those in 
this section prevail. Where reference is made to a URL or 
other such identi?er or address, it understood that such 
identi?ers can change and particular information on the 
intemet can come and go, but equivalent information can be 
found by searching the intemet. Reference thereto evidences 
the availability and public dissemination of such informa 
tion. 

[0022] As used herein, mucosa or mucus membrane refers 
to epithelial tissue that lines the internal cavities of the body, 
such as oral cavity, the respiratory tract, the gastrointestinal 
tract, the lungs, and the genitalia. The mucous membrane or 
mucosa protects the body from foreign matter and pathogens 
and is permeable to a certain extent. Agents delivered 
through the mucosa enter circulation in hours or as for a long 
as about 24 hours after administratoin (i.e. about 4-24 hours 
for insulin). Entry of the agent to be delivered is function of 
the drug and the mucoadhesive protein selected. The com 
positions provided herein exploit the limited permeability of 
the mucosa and generally are formulated for delivery 
through the oral and nasal mucosa, although they can be 
used formulated for delivery through any mucosal surface, 
including the mouth, nasal passages, gastronintestinal tract, 
lungs and the muscosal layer of other tissues and organs. 

[0023] As used herein, mucosal delivery refers to delivery 
of an agent in Which the agent is introduced to the body 
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across a mucous membrane Which alloWs for the avoidance 
of the gastrointestinal tract and ?rst pass liver metabolism 
and consequently alloWs the agent to directly enter into 
circulation. This can include passage through the gas 
trointestinal tract as by oral ingestion, but refers to delivery 
through the muscosa of such locus. 

[0024] As used herein, “contact to mucosal surface” ref 
eres to contact of the composition into the mucosal surface 
for an amount of time suf?cient to achieve quatitative 
delivery of the composition. Contact of the composition can 
result in adhesion and/or penetration of the composition into 
the mucosal surface. The compositions provided herein can 
contact the mucosal surface from 30 seconds up to about 24 
hours. In certain embodiments, the composition contacts the 
mucosal surface for about 5, 10, 12, 14, 16, 18, 20, 22 or up 
to 24 hours. In some embodiments, the compositions pro 
vided herein contact the mucosal membrane from about 1 
minute up to about 180, 120, 100, 60, 40, 30, 20, 10, 5, 4, 
3, 2 minutes. 

[0025] As used herein, mucoadhesive property refers to a 
property Whereby a natural or synthetic substance, such as a 
protein, When applied to a mucosal epithelium adheres to or 
penetrates a subject’s mucous membrane for a period of time 
suf?cient to quantitatively deliver a composition provided 
herein to the subject. The composition can anchor in and/or 
penetrate into a mucosal surface. Adhesion of mucoadhe 
sives to a mucous membrane occurs generally, although not 
necessarily or exclusively, via secondary chemical bonds, 
such as hydrogen bonding and Van der Waal forces (Tabor 
et al., 1977 J. Colloid Interface Sci. 58:2 and Good 1977 J. 
Colloid Interface Sci. 5 9:398). Parameters, such as mechani 
cal binding to mucous membrane per se or the degree of 
biological effect of an agent delivered can be used as a 
measurement parameter to detect and quantitate mucoadhe 
s1on. 

[0026] As used herein, mucoadhesive compositions are 
viscous aqueous solutions. Their mucoadhesive (or penetra 
tive) properties can be assessed by comparison to a control 
composition that does not contain the mucoadhesive pro 
tein(s) added to the mucoadhesvie composition. At similar 
viscosities, the emulsion prepared With a mucoadhesive 
protein or protein binds to a mucosal surface more strongly 
(i.e. more is bound or penetrates or is delivered) compared 
to a control emulsion Without the mucoadhesive protein or 
protein(s). Such increase in delivery or binding or penetra 
tion is at least about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 
80%, 90% or 100% greater mucosal binding than a control 
emulsion. 

[0027] As used herein, mucoadhesive proteins refer to any 
natural or synthetic proteins, polypeptides or fragments 
thereof that possess the mucoadhesive property. Non-limit 
ing examples of mucoadhesive proteins include mucin pro 
teins and transferring. In certain embodiments, the protein 
for use in the compositions and methods provided herein is 
lactoferrin. In certain embodiments, the mucoadhesive pro 
tein present in a composition provided herein is in an amount 
suf?cient to confer a mucoadhesive property to the compo 
sition. 

[0028] As used herein, “biologically compatible sub 
stance” refers to a substance Which When administered to a 
subject, such as a human, does not produce undesired or 
toxic effects. 
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[0029] As used herein, “an agent,” is any substance that 
can be delivered via compositions provided herein to a 
mucosal surface of a subject. 

[0030] As used herein, “a biologically active agent,”“a 
biological agent,” or “an agent,” is any substance Which 
When introduced into the body causes a desired biological 
response, such as altering body function at the cellular, 
tissue or organ level and/or altering cosmetic appearance. 
Such substance can be any synthetic or natural element or 
compound, protein, cell, or tissue including a pharmaceuti 
cal, drug, therapeutic, nutritional supplement, herb, hor 
mone, or the like, or any combinations thereof. The terms 
also encompass pharmaceutically acceptable, pharmacologi 
cally active derivatives of those active agents speci?cally 
mentioned herein, including, but not limited to, salts, esters, 
amides, prodrugs, active metabolites, isomers, fragments, 
analogs, and the like. When the terms “biologically active 
agent,”“biological agent” and “agent “are used, then, or 
When a particular active agent is speci?cally identi?ed, it is 
intended to include the active agent per se as Well as 
pharmaceutically acceptable, pharmacologically active 
salts, esters, amides, prodrugs, active metabolites, isomers, 
fragments and analogs. 

[0031] As used herein, a subject is de?ned as an animal, 
including a mammal, typically a human. 

[0032] As used herein, quantitative delivery refers to 
delivery of a substantial portion of the amount administered, 
and is typically, greater than 50%, 60%, 70%, 80%, 85%, 
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%. 

[0033] As used herein, therapeutically effective amount 
refers to an amount of the active agent for a desired 
therapeutic, prophylactic, or other biological effect or 
response When a composition is administered to a subject in 
a single dosage form. The particular amount of active agent 
in a dosage Will vary Widely according to conditions such as 
the nature of the active agent, the nature of the condition 
being treated, the age and siZe of the subject. 

[0034] As used herein, an emulsion is de?ned as a colloi 
dal dispersion of tWo immiscible liquids, such as oil and 
Water, in the form of droplets. The emulsions are generally 
stabiliZed by an interfacial ?lm of surface active agents or 
surfactant molecules, such as polysorbate-80 and stability of 
an emulsion can be determined by Well knoWn routine 
methods. 

[0035] As used herein, surfactants (or “surface-active 
agents”) are chemical or naturally occurring entities Which, 
When dissolved in an aqueous solution, reduce the surface 
tension of the solution or the interfacial tension betWeen the 
aqueous phase and the oil phase, to form a stable oil in Water 
or Water in oil emulsion. The surfactant molecules are 
amphiphilic and contain hydrophilic head groups and hydro 
phobic tails. The surfactant molecules form various macro 
molecular structure in an emulsion, such as micelles, inverse 
micelles, lipid bilayers (liposomes) and cubosomes. The 
exact macromolecular structure Which is formed depends on 
the relative siZes of the hydrophilic and hydrophobic regions 
of the surface active molecule. 

[0036] Micelle formation is favored When the cross sec 
tional area of the hydrophilic region of the surface active 
molecule is greater than that of the hydrophobic part of the 
molecule. For example, sodium palmitate contains a hydro 
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carbon chain (the hydrophobic portion of the molecule) and 
an ionic base (the hydrophilic portion of the molecule), and 
act as emulsifying agent to bind Water and oil phases. That 
is, it alloWs oil and Water to be broken into tiny droplets 
suspended or dispersed in Water as spherical micelle, 
Wherein the hydrophilic arrange at the periphery of the 
sphere and hydrophobic tails are at the center. 

[0037] When the cross sectional area of the hydrophobic 
region of the molecule is greater than that of the hydrophilic 
part of the molecule, the formation of hexagonal phase 
structures, sometimes referred to as an inverse micelle is 
favored, e.g., dimyristoyl-phosphatidylethanolamine 
(DMPE). 
[0038] For surface active molecules in Which the cross 
sectional area of the hydrophilic region of the molecule is 
slightly less than, or equal to, that of the hydrophobic part of 
the molecule, such as many phospholipids (Which are 
amphipathic type of lipids that contain phosphate, that is, 
molecules containing one phosphate, a glycerol and one or 
more fatty acids), the formation of bilayers is favored, e.g., 
dipalmitoylphosphatidylcholine (DPPC). These bilayers are 
tWo dimensional sheets in Which all of the hydrophobic 
portions, e.g., acyl side chains, are shielded from interaction 
With Water except those at the ends of the sheet. An 
energetically unfavorable interaction of the acyl chains With 
Water results in the folding of the bilayers to form three 
dimensional, vesicles. These vesicles are referred to as 
“liposomes.” Liposomes may be formed as a single bilayer 
enclosing a single aqueous space (small unilamellar 
vesicles; SUVS) or may be composed of concentric bilayers 
With many aqueous spaces alternating With the bilayers 
(multilamellar vesicles; MLVS). Liposomes can be used to 
encapsulate both hydrophobic and hydrophilic active agents. 
Hydrophobic active agents are typically partitioned Within 
the bilayers Whereas hydrophilic active agents are typically 
trapped Within the aqueous compartments. The advantages 
of using liposomes as a carrier/encapsulation system is that 
they are stable and can protect the active agents from 
degradation, e.g., by oxygen, digestive enZymes, etc. 

[0039] As used herein, a “delivery vehicle” refers to 
macro-molecular structures in an emulsion, such as micelles, 
inverse micelles, lipid bilayers (liposomes) and cubosomes 
or a mixture thereof. 

[0040] As used herein, “protein is associated With a deliv 
ery vehicle” means the mucoadhesive protein is associated 
With a delivery vehicle via chemical or physical interaction, 
such as hydrogen bond or van der Waal’s forces. The 
mucoadhesive protein, such as lactoferrin can be for 
example, associated With the polar head groups of the 
delivery vehicles, such as micelles via a chemical interac 
tion, such as a hydrogen bond. 

[0041] As used herein, “agent is associated With a delivery 
vehicle” means the delivery vehicle contains the agent to be 
delivered. The agent can be for example, encapsulated in a 
micelle or encapsulated in the liposome bilayers. 

[0042] As used herein, viscosity refers to a physical prop 
erty of ?uids that determines the internal resistance to shear 
forces and is expressed in centipoise 

[0043] The oil phase in the emulsion provided herein can 
be any nontoxic oil, biocompatible oil, Which includes, but 
is not limited to mono-, di- and triglycerides, fatty acids and 
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their esters, ethers and esters of propylene glycol or other 
polyols. The fatty acids and esters (used as such or Where 
they form part of a glyceride) can be short chain, medium 
chain or long chain. As used herein, medium chain repre 
sents a hydrocarbon chain of C8 to C12 and short chain is a 
hydrocarbon chain of less than C8 and long chain means a 
hydrocarbon chain of more than C12. The Water phase in the 
emulsion can be Water, aqueous solutions, alcohols, alcohol 
solutions, and the like. 

[0044] As used herein, the stability of a composition 
provided herein refers to the length of time at a given 
temperature that greater than 10%, 20%, 30%, 40%, 50%, 
60%, 70%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 
96%, 97%, 98% or 99% of the initial amount of the agent to 
be delivered, e.g., insulin, is present in the composition. 
Thus, for example, a composition that is stable for 30 days 
at 25° C. Would have greater than 10%, 20%, 30%, 40%, 
50%, 60%, 70%, 80%, 85%, 90% 91%, 92%, 93%, 94%, 
95%, 96%, 97%, 98% or 99% of the initial amount of active 
ingredient present in the composition at 30 days folloWing 
storage at 25° C. 

[0045] As used herein, pharmaceutically acceptable 
derivatives of a compound include salts, esters, enol ethers, 
enol esters, acids, bases, solvates, hydrates or prodrugs 
thereof. Such derivatives can be readily prepared by those of 
skill in this art using knoWn methods for such derivatiZation. 
The compounds produced can be administered to animals or 
humans Without substantial toxic effects and either are 
pharmaceutically active or are prodrugs. Pharmaceutically 
acceptable salts include, but are not limited to, amine salts, 
such as but not limited to N,N‘-dibenZylethylenediamine, 
chloroprocaine, choline, ammonia, diethanolamine and 
other hydroxyalkylamines, ethylenediamine, N-methylglu 
camine, procaine, N-benZylphenethylamine, 1-para-chlo 
robenZyl-2-pyrrolidin-1‘-ylmethylbenZimidaZole, diethy 
lamine and other alkylamines, piperaZine and 
tris(hydroxymethyl)aminomethane; alkali metal salts, such 
as but not limited to lithium, potassium and sodium; alkali 
earth metal salts, such as but not limited to barium, calcium 
and magnesium; transition metal salts, such as but not 
limited to Zinc; and other metal salts, such as but not limited 
to sodium hydrogen phosphate and disodium phosphate; and 
also including, but not limited to, salts of mineral acids, such 
as but not limited to hydrochlorides and sulfates; and salts of 
organic acids, such as but not limited to acetates, lactates, 
malates, tartrates, citrates, ascorbates, succinates, butyrates, 
valerates and fumarates. Pharmaceutically acceptable esters 
include, but are not limited to, alkyl, alkenyl, alkynyl, aryl, 
heteroaryl, aralkyl, heteroaralkyl, cycloalkyl and heterocy 
clyl esters of acidic groups, including, but not limited to, 
carboxylic acids, phosphoric acids, phosphinic acids, sul 
fonic acids, sul?nic acids and boronic acids. 

[0046] Pharmaceutically acceptable solvates and hydrates 
are complexes of a compound With one or more solvent or 

Water molecule, in certain embodiments 1 to about 100, in 
other embodiments 1 to about 10, in further embodiments 
one to about 2, 3 or 4, solvent or Water molecules. 

[0047] As used herein, treatment means any manner in 
Which one or more of the symptoms of a condition, disorder 
or disease are ameliorated or otherWise bene?cially altered. 
Treatment also encompasses any pharmaceutical use of the 
compositions herein, such as use for treating diabetes. 
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[0048] As used herein, amelioration of the symptoms of a 
particular disorder by administration of a particular phar 
maceutical composition refers to any lessening, Whether 
permanent or temporary, lasting or transient that can be 
attributed to or associated With administration of the com 
position. 

[0049] As used herein, a prodrug is a compound that, upon 
in vivo administration, is metaboliZed or otherWise con 
verted to the biologically, pharmaceutically or therapeuti 
cally active form of the compound. To produce a prodrug, 
the pharmaceutically active compound is modi?ed such that 
the active compound Will be regenerated by metabolic 
processes. The prodrug can be designed to alter the meta 
bolic stability or the transport characteristics of a drug, to 
mask side effects or toxicity, to improve the ?avor of a drug 
or to alter other characteristics or properties of a drug. By 
virtue of knoWledge of pharmacodynamic processes and 
drug metabolism in vivo, those of skill in this art, once a 
pharmaceutically active compound is knoWn, can design 
prodrugs of the compound (see, e.g., Nogrady (1985) 
Medicinal ChemistryABiochemical Approach, Oxford Uni 
versity Press, NeW York, pages 388-392). 

[0050] It is to be understood that the compounds for use in 
the compositions and methods provided herein can contain 
chiral centers. Such chiral centers may be of either the (R) 
or (S) con?guration, or may be a mixture thereof. Thus, the 
compounds for use in the compositions provided herein may 
be enantiomerically pure, or be stereoisomeric or diastereo 
meric mixtures. It is to be understood that the chiral centers 
of the compounds provided herein may undergo epimeriZa 
tion in vivo. Thus, one of skill in the art Will recogniZe that 
administration of a compound in its (R) form is equivalent, 
for compounds that undergo epimeriZation in vivo, to 
administration of the compound in its (S) form. 

[0051] B. Compositions 

[0052] 1. Mucosal Delivery 

[0053] Provided herein are compositions and methods for 
mucosal delivery of agents, particularly agents that are 
normally dif?cult to administer or ineffective When admin 
istered orally or nasally. The compositions provided herein 
contain one or more mucoadhesive proteins that impart a 
mucoadhesive property to the composition. Contacting a 
mucosal surface in a subject With a composition results in 
delivery of composition, including active and inactive com 
ponents into circulation. The compositions provided herein 
are for delivery of agents, such as biologically active agents, 
through mucosa, such as oral, nasal or intestinal mucosa. 

[0054] Mucosal delivery systems offer bene?ts over other 
methods of delivery. For example, absorption through the 
mucous membrane leads the delivered active agent directly 
into the circulatory system. This alloWs such agents, in 
certain embodiments, to bypass the gastrointestinal tract as 
Well as ?rst pass liver metabolism. Secondly, the biologi 
cally active agents such as drugs directly enter the circula 
tory system, Which alloWs the therapeutic to be rapidly 
transported to the site of need. The faster the drug reaches its 
target area, the faster it can begin to elicit its desired effect. 
Further, the avoidance of the gastrointestinal tract and ?rst 
pass metabolism means that much less of the drug can be 
administered to achieve the same effect, alloWing for loWer 
dosages to be administered and feWer side effects. 
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[0055] Some common modes of mucosal administration 
include oral and nasal administrations. Those of skill in the 
art are familiar With a variety of modes of administration 
(see, e.g., Almeida et al. Journal of Drug Targeting 3, 
456-467 (1996), Which provides a revieW of mucosal admin 
istration of vaccines in general, and nasal administration of 
vaccines in particular). The compositions upon contacting 
With the mucosal surface, adhere thereto or penetrate 
through the mucosal surface, for an amount of time suf?cient 
to achieve quantitative delivery of the composition, includ 
ing, but not limited to less than 1 minute up to more than 3 
hours. Various parameters knoWn in the art can be used for 
measurement of mucoadhesion. Such parameters include, 
but are not limited to, mechanical binding to mucous mem 
brane per se or the degree of biological effect of an agent 
delivered. The compositions are formulated to adhere to or 
penetrates into the mucosal surface for about 1, 2, 3, 4, 5, 10, 
15, 20, 25, 30, 35, 40, 50, 60, 70, 80, 90, 100, 120, 150 
minutes up to more than 180 minutes after being delivered 
to the mucosa. In certain embodiments, compositions are 
formulated to adhere to or penetrates into the mucosal 
surface for about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 14, 16, 18, 
20, 22, 24 or more hours. 

[0056] Mucosal delivery of agents can be effected either in 
the absence or in the presence of a carrier. Mucosal admin 
istration in presence of a carrier serves various purposes, 
such as controlled release of biologically active molecules, 
targeting of biologically active molecules to speci?c tissues, 
and facilitating penetration into the mucosal layer. 
[0057] 2. Compositions 
[0058] The compositions provided herein, Which provide 
mucosal delivery of agents, are formulated as emulsions, 
including oil in Water and Water in oil emulsions. In pre 
paring the compositions, an agent to be delivered is dis 
solved either in the oil phase or the Water phase prior to 
forming an emulsions. The compositions optionally include 
additional ingredients, such as surface active agents for 
stabiliZing the emulsions. 
[0059] Compositions provided herein can have a Wide 
range of viscosities, typically ranging from about 10 cps; 50 
cps; 100 cps; 300 cps; 500 cps; 750 cps; 1000 cps; 3000 cps; 
6000 cps; 8000 cps; 10,000 cps; 20,000 cps; 30,000 cps; 
40,000 cps; 50,000 cps; 60,000 cps; 70,000 cps; 80,000 cps; 
90,000 cps; 100,000 cps; 150,000 cps; 200,000 cps; 130,000 
cps; 250,000 cps; 280,000 cps up to more than 500,000 cps 
at 72° F. The viscosity of the compositions can be measured 
by methods knoWn to those of skill in the art, including 
measurement by using a viscometer such as Brook?eld 
LVDV-I+ viscometer and T spindles With a heliopath 
adapter. 
[0060] In the compositions provided herein, oil phase, 
aqueous phase and emulsi?er can be used in a Wide range of 
ratios to make the emulsions. The oil-in-Water emulsions 
contain at least 25% of Water by Weight, in one embodiment 
betWeen 30% and 80% and in another embodiment betWeen 
40% and 95%. The oil phase in the oil in Water emulsions is 
at least 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%,10%,15%, 
20%, 25% and 30% or more by Weight of the emulsion. The 
emulsi?er or surfactant in the emulsions is at least 0.5 %,1%, 
2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%,15%, 20%, 25% 
by Weight of the emulsion. 
[0061] The Water-in-oil emulsions contain at least 25% of 
oil by Weight, in one embodiment betWeen 30% and 80% 
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and in another embodiment betWeen 40% and 95% of oil by 
Weight. The Water phase in the Water in oil emulsions is at 
least 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 
20%, 25% and 30% or more by Weight of the emulsion. The 
emulsi?er or surfactant in the emulsions is at least 0.5%, 1%, 
2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25% 
by Weight of the emulsion. 

[0062] The compositions provided herein also can include 
one or more other additives, such as a polymer, a cosolvent, 
an antioxidant, an antiseptic, a buffering agent, a chelating 
agent, a colorant, a ?avorant, an odorant, an osmotic modi 
?er, a preservative, a solubiliZer, a tonici?er, a trace element, 
a viscomodulator and a mixture thereof. Such additional 
additives can be present in the oil phase, the aqueous phase, 
or both. 

[0063] a. Mucoadhesive Proteins 

[0064] The compositions contain one or more mucoadhe 
sive proteins. The mucoadhesive proteins for use in the 
compositions and methods provided herein include any 
protein that imparts a mucoadhesive property to the com 
position Whereby the composition When administered to a 
subject’s mucosal surface, such as oral or nasal mucosa, 
adheres or penetrates into the mucosal epithelium of the 
subject for a period of time sufficient to achieve quantitative 
delivery of an agent to be delivered. In certain embodiments, 
the compositions adhere to or penetrate through the mucosal 
membrane for a period of time suf?cient to locally deliver a 
therapeutically-effective amount of an active agent in the 
composition. Adhesion of mucoadhesive protein to the 
mucous membrane occurs primarily via secondary chemical 
bonds, such as hydrogen bonding and Van der Waal forces. 

[0065] Any mucoadhesive protein that is biologically 
compatible can be employed. Mucoadhesive proteins for use 
herein include, but are not limited to natural or synthetic 
proteins, polypeptides or fragments thereof that possess the 
mucoadhesive property. Mucoadhesive proteins can be 
screened for their ability to be used as mucoadhesives for 
mucosal delivery of compositions provided herein according 
to the methodology described in Smart et al., 1982 J. Pharm. 
Pharmacol. 34:70P and Smart et al., 1984 J. Pharm. Phar 
macol. 36:295. The methodology involves estimating values 
of adhesive strength betWeen the mucoadhesive protein and 
the mucous membrane. 

[0066] In certain embodiments, the mucoadhesive pro 
teins are selected from a family of mucin proteins and 
transferrins. In certain embodiments, the mucoadhesive pro 
tein is from transferrin family and is selected from bovine 
lactoferrin, human lactoferrin, lactoferrin binding proteins, 
recombinant human lactoferrin, lactoferricin, lactoferricin b, 
transferrin binding proteins, bovine transferrin, ovotransfer 
rin, neutrophil granules, apo-lactoferrin and lanthanide 
lactoferrin. In certain embodiments, the mucoadhesive pro 
teins are selected from among lactorferrin, lactoferrin 
binding proteins, recombinant lactoferrin, lactoferricin, 
lactoferricin b, transferrin binding proteins, transferrin, 
ovotransferrin, neutrophil granules, apo-lactoferrin, immu 
noglobulin, albumin and lanthanide-lactoferrin. In certain 
embodiments, the mucoadhesive protein is selected from 
albumin, immunoglobulin and lactoferrin. 

[0067] In certain embodiments, the mucoadhesive protein 
for use in the compositions and methods provided herein is 
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lactoferrin. In certain embodiments, the compositions con 
tain one, tWo or three mucoadhesive proteins. In certain 
embodiments, the compositions contain one mucoadhesive 
protein. In certain embodiments, the mucoadhesive protein 
in the compositions provided herein is present in an amount 
sufficient to confer a mucoadhesive property to the compo 
sition. 

[0068] The mucoadhesive proteins can associate With the 
delivery vehicle via chemical or physical interaction. For 
example, the mucoadhesive protein can be hydrogen bonded 
With polar head groups of the micelles or the liposomes or 
other vehicles that are present in the emulsion in the com 
positions provided herein. Such compositions When admin 
istered either orally or nasally, to a subject in need thereof, 
adhere to or penetrate through the mucosal membrane via 
chemical or physical bond, such as secondary chemical 
bonds, including hydrogen bonding and Van der Waal 
forces, thereby providing sustained or prolonged coating of 
the composition on the epithelium of the oral cavity or nasal 
cavity depending on the mode of administration. The sus 
tained coating of the composition alloWs for increased 
contact time betWeen the composition and the epithelial 
layer, Which in turn results in enhanced absorption of the 
active agent in to the mucosal layer. 

[0069] The amount of mucoadhesive protein in the com 
positions provided herein, is an amount that results in 
quantitative delivery of an agent formulated thereWith. The 
amount to be added can vary depending upon the agent 
delivered and other components of a composition, but it can 
be determined empirically by formulating compositions and 
testing them for delivery using any suitable assay knoWn to 
those of skill in the art or as described herein. 

[0070] Typically, the mucoadhesive protein is present at a 
concentration of about 0.05 Weight % up to about 80%, 
generally 0.1, 0.2, 0.3, 0.4, 0.5, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
15, 20, 25, 30, 40 Weight % up to about 50 Weight %, of the 
total Weight of the composition. In other embodiments, the 
mucoadhesive protein is present at a concentration of about 
0.1 Weight % up to about 30 Weight % of the total Weight of 
the composition. In other embodiments, the mucoadhesive 
protein is present at a concentration of about 0.1 Weight % 
up to about 20 Weight % of the total Weight of the compo 
sition. In other embodiments, the mucoadhesive protein is 
present at a concentration of about 0.05 Weight % up to 
about 15 Weight % of the total Weight of the composition. In 
other embodiments, the mucoadhesive protein is present at 
a concentration of about 0.05 Weight % up to about 12 
Weight % of the total Weight of the composition. In other 
embodiments, the mucoadhesive protein is present at a 
concentration of about 0.05 Weight % up to about 10 Weight 
% of the total Weight of the composition. In other embodi 
ments, the mucoadhesive protein is present at a concentra 
tion of about 0.05 Weight % up to about 8 Weight % of the 
total Weight of the composition. In other embodiments, the 
mucoadhesive protein is present at a concentration of about 
0.05 Weight % up to about 5 Weight % of the total Weight of 
the composition. In other embodiments, the mucoadhesive 
protein is present at a concentration of about 8 Weight % up 
to about 10 Weight % of the total Weight of the composition. 
In other embodiments, the mucoadhesive protein is present 
at a concentration of about 9 Weight % up to about 10 Weight 
% of the total Weight of the composition. In other embodi 
ments, the mucoadhesive protein is present at a concentra 
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tion of about 15 Weight % of the total Weight of the 
composition. In other embodiments, the mucoadhesive pro 
tein is present at a concentration of about 12 Weight % of the 
total Weight of the composition. In other embodiments, the 
mucoadhesive protein is present at a concentration of about 
10 Weight % of the total Weight of the composition. In other 
embodiments, the mucoadhesive protein is present at a 
concentration of about 9.5 Weight % of the total Weight of 
the composition. In other embodiments, the mucoadhesive 
protein is present at a concentration of about 9 Weight % of 
the total Weight of the composition. In other embodiments, 
the mucoadhesive protein is present at a concentration of 
about 8 Weight % of the total Weight of the composition. In 
other embodiments, the mucoadhesive protein is present at 
a concentration of about 6 Weight % of the total Weight of 
the composition. In other embodiments, the mucoadhesive 
protein is present at a concentration of about 4 Weight % of 
the total Weight of the composition. In other embodiments, 
the mucoadhesive protein is present at a concentration of 
about 2 Weight % of the total Weight of the composition. In 
other embodiments, the mucoadhesive protein is present at 
a concentration of about 1 Weight % of the total Weight of 
the composition. In other embodiments, the mucoadhesive 
protein is present at a concentration of about 0.8 Weight % 
of the total Weight of the composition. In other embodi 
ments, the mucoadhesive protein is present at a concentra 
tion of about 0.6 Weight % of the total Weight of the 
composition. In other embodiments, the mucoadhesive pro 
tein is present at a concentration of about 0.4 Weight % of 
the total Weight of the composition. In other embodiments, 
the mucoadhesive protein is present at a concentration of 
about 0.1 Weight % of the total Weight of the composition. 
In other embodiments, the mucoadhesive protein is present 
at a concentration of about 0.05 Weight % of the total Weight 
of the composition. 

[0071] b. Oils 
[0072] The oils for use in the compositions include any oil 
obtained from a natural or synthetic source that is suitable 
for consumption by a subject. Oils suitable for administra 
tion to subjects, including humans, are knoWn. Any such oil 
can be used. The oil can be of vegetable or animal origin. 
The oil phase also can be synthetic or semisynthetic oils that 
are nontoxic to a subject. Exemplary of oils for use herein 
include, but are not limited to mono-, di- and triglycerides, 
fatty acids, such as oleic, linoleic, palmitic, stearic, conju 
gated forms thereof and their esters, ethers and esters of 
propylene glycol or other polyols. In certain embodiments, 
the oils are short, medium or long chain triglycerides. In 
certain embodiments, the oils are medium chain triglycer 
ides (MCTs). In certain embodiments, the MCT is tricaprylic 
triglyceride ester (also knoWn as Neobee® M5). Exemplary 
sources for oils contemplated herein include, but are not 
limited to All Spice, Almond, Anise, Apple, Apricot, Avo 
cado, Basil, Bayberry, BenZoin, Bergamot, Borage Seed, 
Cajeput, Calendula, Canola, Carnation, Carrot seed, Cassia 
bark, Castor, Cayenne, CedarWood, Chamomile, Cinnamon, 
Citronella, Conjugated Linolenic Acid, Clary sage, Clove 
bud, Coconut, Cod Liver, Corn, Cranberry, Cypress, 
Evening Primros, Eucalyptus, Evergreen, Fir, Fish 18:12, 
Flax Seed, Frangipani, Frankincense, Freesia, Gardenia, 
Ginger, Grape Seed, Grapefruit, Heather, Honeysuckle, 
Hyacinth, Jasmine, Jojoba, Juniper berry, Lavender, Leci 
thin, Lemon, Lemon balm, Lemon, verbena, Lemongrass, 
Lilac, Lily of the valley, Lime, Magnolia, MCT, Menthol, 
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Mulberry, Musk, Myrrh Oat, Olive, Orange, Oregano, Palm, 
Patchouli, Peach, Pennyroyal, Peppermint, Petitgrain, Pine, 
Pumpkin Seed, Rice Bran, Rose, Rosemary, RoseWood, 
Saf?oWer, Sage, Salmon, Sandalwood, Sesame, Shark Liver, 
Soy Bean, Spearmint, Squalene, StraWberry, Sun?ower, 
Tangerine, Tea tree, Thuja (Cedar leaf), Thyme, Tuna, 
Vanilla, Vitamin E, Wheat Germ, Wintergreen and Ylang 
ylang. In certain embodiments, the oil phase contains oat oil 
and tri caprylic triglyceride ester (also knoWn as Neobee® 
M5). 
[0073] The oil is present in an amount sufficient to dis 
solve the oil soluble ingredients in the composition. The 
amount generally is a function of the locus of administration, 
the agent to administer and other such parameters and can be 
empirically determined. For example, in some embodi 
ments, the oil is present at a concentration of about 1%, 2%, 
3%, 4%, 5%, 10%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 
55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% and more 
by Weight. Thus, in certain embodiments, the oil is present 
at about 3, 4, or 5 Weight % up to about 90 Weight % of the 
total Weight of the composition. In other embodiments, the 
oil is present at a concentration of about 3, 4, 5 Weight % up 
to about 85 Weight % of the total Weight of the composition. 
In other embodiments, the oil is present at a concentration of 
about 5 Weight % up to about 70 Weight % of the total Weight 
of the composition. In other embodiments, the oil is present 
at a concentration of about 5 Weight % up to about 50 Weight 
% of the total Weight of the composition. In other embodi 
ments, the oil is present at a concentration of about 5 Weight 
% up to about 45 Weight % of the total Weight of the 
composition. In other embodiments, the oil is present at a 
concentration of about 5 Weight % up to about 40 Weight % 
of the total Weight of the composition. In other embodi 
ments, the oil is present at a concentration of about 5 Weight 
% up to about 35 Weight % of the total Weight of the 
composition. In other embodiments, the oil is present at a 
concentration of about 5 Weight % up to about 30 Weight % 
of the total Weight of the composition. In other embodi 
ments, the oil is present at a concentration of about 5 Weight 
% up to about 20 Weight % of the total Weight of the 
composition. In other embodiments, the oil is present at a 
concentration of about 45 Weight % of the total Weight of the 
composition. In other embodiments, the oil is present at a 
concentration of about 40 Weight % of the total Weight of the 
composition. In other embodiments, the oil is present at a 
concentration of about 35 Weight % of the total Weight of the 
composition. In other embodiments, the oil is present at a 
concentration of about 30 Weight % of the total Weight of the 
composition. In other embodiments, the oil is present at a 
concentration of about 20 Weight % of the total Weight of the 
composition. In other embodiments, the oil is present at a 
concentration of about 10 Weight % of the total Weight of the 
composition. In other embodiments, the oil is present at a 
concentration of about 7 Weight % of the total Weight of the 
composition. In other embodiments, the oil is present at a 
concentration of about 5 Weight % of the total Weight of the 
composition. 

[0074] 
[0075] The compositions provided herein can contain one 
or more surface active agents that are added in an amount 
sufficient to form a stable emulsion. The appropriate amount 
of surface active agent is a function of the agent for delivery 
and other components present in the emulsion, since some 

c. Surface Active Agents 
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agents can have self-emulsifying properties and other agents 
and components affect surface tension. 

[0076] The surface active agents for use herein are sub 
stances Which, When dissolved in an aqueous solution, 
reduce the surface tension of the solution or the interfacial 
tension betWeen the aqueous phase and the oil phase, to form 
a stable oil in Water or Water in oil emulsion. The surfactant 
molecules are amphiphilic and contain hydrophilic head 
groups and hydrophobic tails. The surfactant molecules 
form various macro-molecular structure in an emulsion, 
such as micelles, inverse micelles, lipid bilayers (liposomes) 
and cubosomes. The eXact macromolecular structure Which 
is formed depends on the relative siZes of the hydrophilic 
and hydrophobic regions of the surface active molecule. In 
certain embodiments, the surface active agent is selected 
from sodium lauryl sulfate; sorbitan laurate, sorbitan palmi 
tate, sorbitan stearate (available under the tradename Span® 
20-40-60 etc.); polysorbates such as polyoXyethylene (20) 
sorbitan monolaurate, polyoXyethylene (20) sorbitan mono 
palmitate, polyoXyethylene (20) sorbitan monostearate 
(available under the tradename TWEENS® 20-40-60 etc.); 
benZalkonium chloride, miXed chain phospholipids, cationic 
lipids, oligolipids, phospholipids, carnitines, sphingosines, 
sphingomyelins, ceramides, glycolipids, lipoproteins, apo 
proteins, amphiphilic proteins, amphiphilic peptides, 
amphiphilic synthetic polymers, and combinations thereof. 
Other eXemplary surface active agents for use herein 
include, but are not limited to 

[0077] i) Natural lipids, i.e. Cholesterol, Sphingosine and 
Derivatives, Gangliosides, Sphingosine derivatives (Soy 
Bean), Phytosphingosine and derivatives (Yeast), Choline 
(Phosphatidylcholine), Ethanolamine (Phosphatidylethano 
lamine), Glycerol (Phosphatidyl-DL-glycerol), Inositol 
(Phosphatidylinositol), Serine (Phosphatidylserine (Sodium 
Salt)), Cardiolipin, Phosphatidic Acid, Egg Derived, Lyso 
(Mono Acyl) Derivatives (Lysophosphatides), Hydroge 
nated Phospholipids, Lipid Tissue Extracts, 

[0078] ii) Synthetic lipids, i.e. Asymmetric Fatty Acid, 
Symmetric Fatty Acid—Saturated Series, Symmetric Fatty 
Acid—Unsaturated Series, Acyl CoenZyme A (Acetoyl 
CoenZyme A, Butanoyl CoenZyme A, Crotanoyl CoenZyme 
A, HeXanoyl CoenZyme A, Octanoyl CoenZyme A, 
Decanoyl CoenZyme A, Lauroyl CoenZyme A, Myristoyl 
CoenZyme A, Palmitoyl CoenZyme A, Stearoyl CoenZyme 
A, Oleoyl CoenZyme A, Arachidoyl CoenZyme A, Arachi 
donoyl CoenZyme A, Behenoyl CoenZyme A, Tricosanoyl 
CoenZyme A, Lignoceroyl CoenZyme A, Nervonoyl Coen 
Zyme A, HeXacosanoyl CoenZyme A, 

[0079] iii) Sphingolipids, i.e. D-erythro (C-18) Deriva 
tives (Sphingosine, such as: D-erythro Sphingosine (syn 
thetic), Sphingosine -1-Phosphate, N,N Dimethylsphin 
gosine, N,N,N-Trimethylsphingosine, 
Sphingosylphosphorylcholine, Sphingomyelin and Glyco 
sylated Sphingosine), Ceramide Derivatives (Ceramides, 
D-erythro Ceramide-1-Phosphate, Glycosulated Ceram 
ides), Sphinganine (Dihydrosphingosine) (Sphinganine-1 
Phosphate, Sphinganine (C20), D-erythro Sphinganine, 
N-Acyl-Sphinganine C2, N-Acyl-Sphinganine C8, N-acyl 
Sphinganine C16, N-Acyl-Sphinganine C18, N-Acyl-Sph 
inganine C24, N-Acyl-Sphinganine C2411), Glycosylated 
(Cl8) Sphingosine and Phospholipid Derivatives (Glycosy 
lated—Sphingosine) (Sphingosine, [3D-Glucosyl, Sphin 
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gosine, [3D-Galactosyl, Sphingosine, [3D-Lactosyl), Glyco 
sylated—Ceramide (D-Glucosyl-[31-1‘ Ceramide (C8), 
D-Galactosyl-[31-1‘ Ceramide (C8), D-Lactosyl-[31-1‘ Cera 
mide (C8), D-Glucosyl-[31-1‘ Ceramide (C12), D-Galacto 
syl-[31-1‘ Ceramide (C12), D-Lactosyl-[31-1‘ Ceramide 
(C12)), Glycosylated—Phosphatidylethanolamine (1,2-Dio 
leoyl-sn-Glycero-3-Phosphoethanolamine-N-Lactose), 
D-erythro (C17) Derivatives (D-erythro Sphingosine, 
D-erythro Sphingosine-1-phosphate), D-erythro (C20) 
Derivatives (D-erythro Sphingosine), L-threo (C18) Deriva 
tives (L-threo Sphingosine, Sa?ngol (L-threo Dihydrosph 
ingosine)), Sphingosine Derivatives (Egg, Brain & Milk) 
(D-erythro-Sphingosine, Sphingomyelin, Ceramides, Cere 
brosides, Brain Sulfatides), Gangliosides (Gangliosides 
Structures, Gangliosides—Ovine Brain, Gangliosides—Por 
cine Brain), Sphingosine Derivatives (Soy Bean) (Gluco 
sylceramide), Phytosphingosine Derivatives (Yeast) 
(Phytosphingosine, D-ribo-Phytosphingosine-1-Phosphate, 
N-Acyl Phytosphingosine C2, N-Acyl Phytosphingosine 
C8, N-Acyl Phytosphingosine C18, 

[0080] iv) Acyl coenZyme A, i.e. Acetoyl CoenZyme A 
(Ammonium Salt), Butanoyl CoenZyme A (Ammonium 
Salt), Crotanoyl CoenZyme A (Ammonium Salt), Hexanoyl 
CoenZyme A (Ammonium Salt), Octanoyl CoenZyme A 
(Ammonium Salt), Decanoyl CoenZyme A (Ammonium 
Salt), Lauroyl CoenZyme A (Ammonium Salt), Myristoyl 
CoenZyme A (Ammonium Salt), Palmitoyl CoenZyme A 
(Ammonium Salt), Stearoyl CoenZyme A (Ammonium 
Salt), Oleoyl CoenZyme A (Ammonium Salt), Arachidoyl 
CoenZyme A (Ammonium Salt), Arachidonoyl CoenZyme A 
(Ammonium Salt), Behenoyl CoenZyme A (Ammonium 
Salt), Tricosanoyl CoenZyme A (Ammonium Salt), Ligno 
ceroyl CoenZyme A (Ammonium Salt), Nervonoyl Coen 
Zyme A (Ammonium Salt), Hexacosanoyl CoenZyme A 
(Ammonium Salt), Docosahexaenoyl CoenZyme A(Ammo 
nium Salt), 

[0081] v) Oxidized lipids, i.e. 1-Palmitoyl-2-AZelaoyl-sn 
Glycero-3-Phosphocholine, 1-O-Hexadecyl-2-AZelaoyl-sn 
Glycero-3-Phosphocholine, 1-Palmitoyl-2-Glutaroyl-sn 
Glycero-3-Phosphocholine (PGPC), 1-Palmitoyl-2-(9‘-oxo 
Nonanoyl)-sn-Glycero-3-Phosphocholine, 1-Palmitoyl-2 
(5‘-oxo-Valeroyl)-sn-Glycero-3-Phosphocholine, 

[0082] vi) Ether lipids, i.e.: Diether Lipids (Dialkyl Phos 
phatidylcholine, Diphytanyl Ether Lipids), Alkyl Phospho 
choline (Dodedylphosphocholine), O-Alkyl diacylphos 
phatidylcholinium (1,2-Diacyl-sn-Glycero-3 
Ethylphosphocholine), Synthetic PAF & Derivatives 
(1-Alkyl-2-Acyl-Glycero-3-Phosphocholine & Deriva 
tives), 
[0083] vii) Fluorescent lipids, i.e.: Glycerol Based (Phos 
phatidylcholine (NBD), Phosphatidic Acid (NBD), Phos 
phatidylethanolamine (NBD), Phosphatidylglycerol (NBD), 
Phosphatidylserine (NBD)), Sphingosine Based (Ceramide 
(NBD), Sphingomyelin (NBD), Phytosphingosine (NBD), 
Galactosyl Cerebroside (NBD)), Headgroup Labeled Lipids 
(Glycerol Based) (Phosphatidylethanolamine (NBD), Phos 
phatidylethanolamine (Lissamine Rhodamine B), Dioleoyl 
Phosphatidylethanolamine (Dansyl, Pyrene, Fluorescein), 
Phosphatidylserine (NBD), Phosphatidylserine (Dansyl)), 
25-NBD-Cholesterol, 
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[0084] viii) Other lipids including, but not limited to 
Lecithin, Ultralec-P (ADM), Soy poWder, 

[0085] ix) Surfactants including, but not limited to poly 
ethylene glycol 400; sodium lauryl sulfate; sorbitan laurate, 
sorbitan palmitate, sorbitan stearate (available under the 
tradename Span® 20-40-60 etc.); polysorbates such as poly 
oxyethylene (20) sorbitan monolaurate, polyoxyethylene 
(20) sorbitan monopalmitate, polyoxyethylene (20) sorbitan 
monostearate (available under the tradename TWEENS® 
20-40-60 etc.); benZalkonium chloride. 

[0086] In certain embodiments, the phospholipids for use 
are phosphatidylcholines, phosphatidylethanolamines, phos 
phatidylserines, phosphatidylglycerols, phosphatidylinosi 
tols, phosphatidic acids, mixed chain phospholipids, lyso 
phospholipids, hydrogenated phospholipids, partially 
hydrogenated phospholipids, and mixtures thereof. 

[0087] In certain embodiments, the surface active agent is 
selected from polysorbate-80, lecithin and phosphatidylcho 
line. The surface active agents are present in an amount 
sufficient to form a stable emulsion. 

[0088] The amount of surface active agent can be empiri 
cally determined and is a function of the agent selected, the 
desired form of the resulting composition. The amount 
include can be from less than 0.1% by Weight up to 35% or 
more. In certain embodiments, the surface active agent is 
present at a concentration of about 1%, 2%, 3%, 4%, 5%, 
6%, 7%, 8%, 9%, 10%, 15%, 20%, 25% by Weight up to 
about 30% by Weight of the total Weight of the composition. 
In certain embodiments, the surface active agent is present 
at a concentration of about 1 Weight % up to about 20 Weight 
% of the total Weight of the composition. In certain embodi 
ments, the surface active agent is present at a concentration 
of about 1 Weight % up to about 15 Weight % of the total 
Weight of the composition. In other embodiments, the sur 
face active agent is present at a concentration of about 1 
Weight % up to about 10 Weight % of the total Weight of the 
composition. In other embodiments, the surface active agent 
is present at a concentration of about 1 Weight % up to about 
8 Weight % of the total Weight of the composition. In other 
embodiments, the surface active agent is present at a con 
centration of about 1 Weight % up to about 6 Weight % of the 
total Weight of the composition. In other embodiments, the 
surface active agent is present at a concentration of about 1 
Weight % up to about 4 Weight % of the total Weight of the 
composition. In other embodiments, the surface active agent 
is present at a concentration of about 20 Weight % of the total 
Weight of the composition. In other embodiments, the sur 
face active agent is present at a concentration of about 15 
Weight % of the total Weight of the composition. In other 
embodiments, the surface active agent is present at a con 
centration of about 13 Weight % of the total Weight of the 
composition. In other embodiments, the surface active agent 
is present at a concentration of about 11 Weight % of the total 
Weight of the composition. In other embodiments, the sur 
face active agent is present at a concentration of about 8 
Weight % of the total Weight of the composition. In other 
embodiments, the surface active agent is present at a con 
centration of about 6 Weight % of the total Weight of the 
composition. In other embodiments, the surface active agent 
is present at a concentration of about 4 Weight % of the total 
Weight of the composition. In other embodiments, the sur 
face active agent is present at a concentration of about 2 
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Weight % of the total Weight of the composition. In other 
embodiments, the surface active agent is present at a con 
centration of about 1 Weight % of the total Weight of the 
composition. 
[0089] The stable emulsions provided herein can contain 
one or more delivery vehicles selected from among micelles, 
liposomes and cubosomes and miXtures thereof, that encap 
sulate the active agent. The delivery vehicles encapsulating 
the active agent are then absorbed in the epithelium Where 
the active agent is delivered. 

[0090] d. Agents for Delivery 
[0091] The compositions provided herein can contain one 
or more agent for delivery to a subject. Generally the agents 
are those that confer a biological effect. Any agent that can 
be formulated as described herein can be administered in the 
compositions provided herein. Where the agent is a thera 
peutic the compositions contain a therapeutically effective 
amount of an agent to be delivered. The particular amount of 
active agent in a dosage Will vary Widely according to the 
nature of the active agent, the nature of the condition being 
treated, the age and siZe of the subject, and other parameters. 

[0092] Generally, the amount of active agent in the com 
position Will vary from less than about 0.01% by Weight to 
about 20% by Weight of the composition, or more and 
typically are formulated for single dosage administration. A 
single dosage can vary from about 0.01 pg to 10 mg of an 
agent per kilogram of body Weight of the host, With dosages 
from about 0.1 Mg to 1 mg/kg being commonly employed. 
These concentrations, hoWever, are general guidelines only 
and particular amounts and dosages may be selected based 
on the active agent being administered, the condition being 
treated, and the treatment regimen being employed means an 
amount of a drug or an active agent that is sufficient to 
provide the desired local or systemic effect and performance 
at a reasonable bene?t/risk ratio to a subject attending any 
medical treatment. 

[0093] Agents for delivery are selected from inorganic and 
organic drugs including, but not limited to drugs that act on 
the peripheral nerves, adrenergic receptors, cholinergic 
receptors, nervous system, skeletal muscles, cardiovascular 
system, smooth muscles, blood circulatory system, synaptic 
sites, neuro-effector junctional sites, endocrine system, hor 
mone systems, immunological system, reproductive system, 
skeletal system, autocoid systems, alimentary and excretory 
systems, histamine systems, and the like. The active agents 
that can be delivered using the compositions provided herein 
include, but are not limited to, anticonvulsants, analgesics, 
antiparkinsons, anti-in?ammatories, calcium antagonists, 
anesthetics, antimicrobials, antimalarials, antiparasitics, 
antihypertensives, antihistamines, antipyretics, alpha-adren 
ergic agonists, alpha-blockers, biocides, bactericides, bron 
chial dilators, beta-adrenergic blocking drugs, contracep 
tives, cardiovascular drugs, calcium channel inhibitors, 
depressants, diagnostics, diuretics, electrolytes, enZymes, 
hypnotics, hormones, hypoglycemics, hyperglycemics, 
muscle contractants, muscle relaXants, neoplastics, glyco 
proteins, nucleoproteins, lipoproteins, ophthalmics, psychic 
energiZers, sedatives, steroids, sympathomimetics, parasym 
pathomimetics, tranquilizers, urinary tract drugs, vaccines, 
vaginal drugs, vitamins, minerals, nonsteroidal anti-in?am 
matory drugs, angiotensin converting enZymes, polynucle 
otides, polypeptides, polysaccharides, and nutritional 
supplements including herbal supplements. 
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[0094] The level of agent to be delivered is from about 
0.01% up to about 50%, from about 0.1% up to about 40%, 
from about 0.1% up to about 30%, from about 0.1% up to 
about 20%, from about 0.1% up to about 10%, from about 
0.1% up to about 9%, from about 0.1% up to about 8%, from 
about 0.1% up to about 7%, from about 0.1% up to about 
6%, from about 0.1% up to about 5%, from about 0.1% up 
to about 4%, from about 0.1% up to about 3%, from about 
0.1% up to about 2%, from about 0.1% up to about 1% by 
Weight of the composition. The agent to be delivered can be 
Water soluble, slightly Water soluble, or oil soluble. In 
certain embodiments, the agent to be delivered is selected 
from anticonvulsants, analgesics, antiparkinsons, anti-in 
?ammatories, calcium antagonists, anesthetics, antimicrobi 
als, antimalarials, antiparasitics, antihypertensives, antihis 
tamines, antipyretics, alpha-adrenergic agonists, alpha 
blockers, biocides, bactericides, bronchial dilators, beta 
adrenergic blocking drugs, contraceptives, cardiovascular 
drugs, calcium channel inhibitors, depressants, diagnostics, 
diuretics, electrolytes, enZymes, hypnotics, hormones, 
hypoglycemics, hyperglycemics, muscle contractants, 
muscle relaXants, neoplastics, glycoproteins, nucleopro 
teins, lipoproteins, non denatured Whey protein, ophthalm 
ics, psychic energiZers, sedatives, steroids, sympathomimet 
ics, parasympathomimetics, tranquilizers, urinary tract 
drugs, vaccines, vaginal drugs, vitamins, minerals, nonste 
roidal anti-in?ammatory drugs, angiotensin converting 
enZymes, polynucleotides, polypeptides, polysaccharides, 
and nutritional supplements including herbal supplements. 

[0095] In certain embodiments, the active agent is selected 
as folloWs: 

[0096] ot-Adrenergic agonists such as Adra?nil, Adre 
nolone, Amidephrine, Apraclonidine, BudralaZine, Cloni 
dine, Cyclopentamine, Detomidine, Dimetofrine, Dipiv 
efrin, Ephedrine, Epinephrine, FenoXaZoline, GuanabenZ, 
Guanfacine, HydroXyamphetamine, Ibopamine, IndanaZo 
line, Isometheptene, Mephentermine, Metaraminol, Meth 
oXamine Hydrochloride, MethylheXaneamine, MetiZolene, 
Midodrine, NaphaZoline, Norepinephrine, Norfenefrine, 
Octodrine, Octopamine, OXymetaZoline, Phenylephrine 
Hydrochloride, Phenylpropanolamine Hydrochloride, Phe 
nylpropylmethylamine, Pholedrine, PropylheXedrine, Pseu 
doephedrine, Rilmenidine, Synephrine, TetrahydroZoline, 
Tiamenidine, TramaZoline, Tuaminoheptane, TymaZoline, 
Tyramine and XylometaZoline; 

[0097] [3Adrenergic agonists such as Albuterol, Bam 
buterol, Bitolterol, Carbuterol, Clenbuterol, Clorprenaline, 
Denopamine, DioXethedrine, DopeXamine, Ephedrine, Epi 
nephrine, Etafedrine, Ethylnorepinephrine, Fenoterol, For 
moterol, HeXoprenaline, Ibopamine, Isoetharine, Isoproter 
enal, Mabuterol, Metaproterenol, MethoXyphenamine, 
OXyfedrine, Pirbuterol, Prenalterol, Procaterol, Protokylol, 
Reproterol, Rimiterol, Ritodrine, Soterenol, Terbuterol and 
Xamoterol; 

[0098] ot-Adrenergic blockers such as Amosulalol, Aroti 
nolol, DapipraZole, DoXaZosin, Ergoloid Mesylates, Fen 
spiride, Indoramin, Labetalol, Nicergoline, PraZosin, Tera 
Zosin, TolaZoline, TrimaZosin and Yohimbine; 

[0099] [3-Adrenergic blockers such as Acebutolol, Alpre 
nolol, Amosulalol, Arotinolol, Atenolol, Befunolol, BetaX 
olol, Bevantolol, Bisoprolol, Bopindolol, Bucumolol, Befe 
tolol, Bufuralol, Bunitrolol, Bupranolol, Butidrine 
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Hydrochloride, Buto?lolol, CaraZolol, Carteolol, 
Carvedilol, Celiprolol, Cetamolol, Cloranolol, Dilevalol, 
Epanolol, Esmolol, Indenolol, Labetalol, Levobunolol, 
Mepindolol, Metipranalol, Metoprolol, Moprolol, NadoX 
olol, Nifenalol, Nipradilol, OXprenolol, Penbutolol, Pin 
dolol, Practolol, Pronethalol, Propranolol, Sotalol, Sul? 
nalol, Talinolol, Tertatolol, Timolol, Toliprolol and 
Xibenolol; 

[0100] Alcohol deterrents such as Calcium Cyanamide 
Citrated, Disul?ram, Nadide and NitrefaZole; 

[0101] Aldose reductase inhibitors such as Epalrestat, 
Ponalrestat, Sorbinil and Tolrestat; 

[0102] Anabolics such as AndroisoXaZole, Androstene 
diol, Bolandiol, Bolasterone, Clostebol, Ethylestrenol; 
Formyldienolone, 4-HydroXy-19-nortestosterone, Meth 
andriol, Methenolone, Methyltrienolone, Nandrolone, Nan 
drolone Decanoate, Nandrolone p-HeXyloXyphenylpropi 
onate, Nandrolone Phenpropionate, Norbolethone, 
OXymesterone, PiZotyline, Quinbolone, Stenbolone and 
Trenbolone; 

[0103] Analgesics (Dental) such as Chlorobutanol, Clove 
and Eugenol; 

[0104] Analgesics (narcotic) such as Alfentanil, Allylpro 
dine, Alphaprodine, Anileridine, BenZylmorphine, BeZitra 
mide, Buprenorphine, Butorphanol, ClonitaZene, Codeine, 
Codeine Methyl Bromide, Codeine Phosphate, Codeine Sul 
fate, Desomorphine, DeXtromoramide, DeZocine, Diampro 
mide, Dihydrocodeine, Dihydrocodeinone Enol Acetate, 
Dihydromorphine, DimenoXadol, Dimepheptanol, Dimeth 
ylthiambutene, DioXaphetyl Butyrate, Dipipanone, EptaZo 
cine, EthoheptaZine, Ethylmethlythiambutene, Ethylmor 
phine, EtonitaZene, Fentanyl, Hydrocodone, Hydrocodone 
Bitartrate, Hydromorphone, HydroXypethidine, Isometha 
done, Ketobemidone, Levorphanol, Lofentanil, Meperidine, 
MeptaZinol, MetaZocine, Methadone Hydrochloride, Meto 
pon, Morphine, Morphine Derivatives, Myrophine, Nalbu 
phine, Narceine, Nicomorphine, Norlevorphanol, 
Normethadone, Normorphine, Norpipanone, Opium, Oxyc 
odone, OXymorphone, Papaveretum, PentaZocine, Phen 
adoXone, PhenaZocine, Pheoperidine, Piminodine, Piritra 
mide, ProheptaZine, Promedol, Properidine, Propiram, 
PropoXyphene, Sufentanil and Tilidine; 

[0105] Analgesics (non-narcotic) such as Acetaminophen, 
Acetaminosalol, Acetanilide, Acetylsalicylsalicylic Acid, 
Alclofenac, Alminoprofen, AloXiprin, Aluminum Bis(ace 
tylsalicylate),AminochlorthenoXaZin,2-Amino4-picoline, 
Aminopropylon, Aminopyrine, Ammonium Salicylate, Anti 
pyrine, Antipyrine Salicylate, Antrafenine, ApaZone, Aspi 
rin, Benorylate, BenoXaprofen, BenZpiperylon, BenZy 
damine, p-Bromoacetanilide, S-Bromosalicylic Acid 
Acetate, Bucetin, BufeXamac, BumadiZon, Butacetin, Cal 
cium Acetylsalicylate, CarbamaZepine, Carbetidine, Carbi 
phene, Carsalam, Chloralantipyrine, ChlorthenoXaZin(e), 
Choline Salicylate, Cinchophen, Ciramadol, Clometacin, 
Cropropamide, Crotethamide, DeXoXadrol, DifenamiZole, 
Di?unisal, DihydroXyaluminum Acetylsalicylate, Dipyro 
cetyl, Dipyrone, EmorfaZone, Enfenamic Acid, EpiriZole, 
Etersalate, EthenZamide, EthoXaZene, Etodolac, Felbinac, 
Fenoprofen, Floctafenine, Flufenamic Acid, Fluoresone, 
Flupirtine, FluproquaZone, Flurbiprofen, Fosfosal, Gentisic 
Acid, Glafenine, Ibufenac, ImidaZole Salicylate, Indometha 
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cin, Indoprofen, IsofeZolac, Isoladol, IsoniXin, Ketoprofen, 
Ketorolac, p-Lactophenetide, Lefetamine, LoXoprofen, 
Lysine Acetylsalicylate, Magnesium Acetylsalicylate, Meth 
otrimepraZine, Metofoline, Miroprofen, MoraZone, Mor 
pholine Salicylate, NaproXen, Nefopam, NifenaZone, 5‘ 
Nitro-2‘ propoXyacetanilide, Parsalmide, PerisoXal, Phen 
acetin, PhenaZopyridine Hydrochloride, Phenocoll, Phe 
nopyraZone, Phenyl Acetylsalicylate, Phenyl Salicylate, 
Phenyramidol, PipebuZone, Piperylone, Prodilidine, Propac 
etamol, PropyphenaZone, ProXaZole, Quinine Salicylate, 
RamifenaZone, RimaZolium Metilsulfate, Salacetamide, 
Salicin, Salicylamide, Salicylamide O-Acetic Acid, Salicyl 
sulfuric Acid, Salsalte, Salverine, Simetride, Sodium Sali 
cylate, Sulfamipyrine, Suprofen, Talni?umate, TenoXicam, 
Terofenamate, Tetradrine, Tinoridine, Tolfenamic Acid, Tol 
pronine, Tramadol, Viminol, Xenbucin and Zomepirac; 

[0106] Androgens such as Androsterone, Boldenone, 
Dehydroepiandrosterone, FluoXymesterone, Mestanolone, 
Mesterolone, Methandrostenolone, 17-Methyltestosterone, 
17ot-Methyltestosterone 3-Cyclopentyl Enol Ether, Nore 
thandrolone, Normethandrone, OXandrolone, OXymester 
one, OXymetholone, Prasterone, Stanlolone, StanoZolol, 
Testosterone, Testosterone 17-Chloral Hemiacetal, Test 
osterone 17[3-Cypionate, Testosterone Enanthate, Testoster 
one Nicotinate, Testosterone Pheynylacetate, Testosterone 
Propionate and Tiomesterone; 

[0107] Anesthetics such as Acetamidoeugenol, Alfadolone 
Acetate, AlfaXalone, Amucaine, Amolanone, Amylocaine 
Hydrochloride, BenoXinate, BenZocaine, BetoXycaine, 
Biphenamine, Bupivacaine, Butacaine, Butaben, Butanilic 
aine, Burethamine, Buthalital Sodium, ButoXycaine, Carti 
caine, 2-Chloroprocaine Hydrochloride, Cocaethylene, 
Cocaine, Cyclomethycaine, Dibucaine Hydrochloride, 
Dimethisoquin, Dimethocaine, Diperadon Hydrochloride, 
Dyclonine, Ecgonidine, Ecgonine, Ethyl AminobenZoate, 
Ethyl Chloride, Etidocaine, EtoXadrol, [3-Eucaine, Euprocin, 
Fenalcomine, Fomocaine, HeXobarbital, HeXylcaine Hydro 
chloride, HydroXydione Sodium, HydroXyprocaine, 
HydroXytetracaine, Isobutyl p-AminobenZoate, Kentamine, 
Leucinocaine Mesylate, LevoXadrol, Lidocaine, Mepiv 
acaine, Meprylcaine Hydrochloride, MetabutoXycaine 
Hydrochloride, MethoheXital Sodium, Methyl Chloride, 
MidaZolam, Myrtecaine, Naepaine, Octacaine, Orthocaine, 
OXethaZaine, ParethoXycaine, Phenacaine Hydrochloride, 
Phencyclidine, Phenol, Piperocaine, Piridocaine, Poli 
docanol, PramoXine, Prilocaine, Procaine, Propanidid, Pro 
panocaine, Proparacaine, Propipocaine, Propofol, Pro 
poXycaine Hydrochloride, Pseudococaine, Pyrrocaine, 
Quinine Urea Hydochloride, Risocaine, Salicyl Alcohol, 
Tetracaine Hydrochloride, Thialbarbital, Thimylal, Thiobu 
tabarbital, Thiopental Sodium, Tolycaine, Trimecaine and 
Zolamine; 

[0108] AnoreXics such as AminoreX, Amphecloral, 
Amphetamine, BenZaphetamine, Chlorphentermine, 
ClobenZoreX, CloforeX, Clortermine, CycleXedrine, Destro 
amphetamine Sulfate, Diethylpropion, DiphemethoXidine, 
N-Ethylamphetamine, FenbutraZate, Fen?uramine, Fenpro 
poreX, Furfurylmethylamphetamine, Levophacetoperate, 
MaZindol, MefenoreX, Metamfeproamone, Methamphet 
amine, Norpseudoephedrine, PhendimetraZine, Phendime 
traZine Tartrate, PhenmetraZine, Phenpentermine, Phenyl 
propanolamine Hydrochloride and PiciloreX; 
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[0109] Anthelmintics (Cestodes) such as Arecoline, Aspi 
din, Aspidinol, Dichlorophen(e), Embelin, Kosin, Naptha 
lene, Niclosamide, Pellertierine, Pellertierine Tannate and 
Quinacrine; 

[0110] Anthelmintics (Nematodes) such as Alantolactone, 
Amoscanate, Ascaridole, Bephenium, Bitoscanate, Carbon 
Tetrachloride, Carvacrol, CyclobendaZole, Diethylcarbam 
aZine, Diphenane, DithiaZanine Iodide, Dymanthine, Gen 
tian Violet, 4-Hexylresorcinol, Kainic Acid, MebendaZole, 
2-Napthol, Oxantel, Papain, PiperaZine, PiperaZine Adipate, 
PiperaZine Citrate, PiperaZine Edetate Calcium, PiperaZine 
Tartrate, Pyrantel, Pyrvinium Pamoate, ot-Santonin, Stilba 
Zium Iodide, Tetrachloroethylene, Tetramisole, thiabenda 
Zole, Thymol, Thymyl N-lsoamylcarbamate, Triclofenol 
PiperaZine and Urea Stibamine; 

[0111] Anthelmintics (Onchocerca) such as Ivermectin 
and Suramin Sodium; 

[0112] Anthelmintics (Schistosoma) such as Amoscanate, 
Amphotalide, Antimony Potassium Tartrate, Antimony 
Sodium Gluconate, Antimony Sodium Tartrate, Antimony 
Sodium Thioglycollate, Antimony Thioglycollamide, 
Becanthone, Hycanthone, Lucanthone Hydrochloride, Niri 
daZole, Oxamniquine, PraZiquantel, Stibocaptate, Stibophen 
and Urea Stibamine; 

[0113] Anthelmintic (Trematodes) such as Anthiolimine 
and Tetrachloroethylene; 

[0114] Antiacne drugs such as Adapelene, Algestone 
Acetophenide, AZelaic Acid, BenZoyl Peroxide, Cyoctol, 
Cyproterone, Motretinide, Resorcinol, Retinoic Acid, Tetro 
quinone and Tretinonine; 

[0115] Antiallergics such as Amlexanox, AstemiZole, 
AZelastine, Cromolyn, Fenpiprane, Histamine, Ibudilast, 
Nedocromil, Oxatomide, Pentigetide, Poison Ivy Extract, 
Poison Oak Extract, Poison Sumac Extract, Repirinast, 
Tranilast, Traxanox and Urushiol; 

[0116] Antiamebics such as Arsthinol, Bialamicol, Car 
barsone, Cephaeline, Chlorbetamide, Chloroquine, Chlor 
phenoxamide, Chlortetracycline, Dehydroemetine, Dibro 
mopropamidine, Diloxanide, Dephetarsone, Emetine, 
Fumagillin, Glaucarubin, Glycobiarsol, 8-Hydroxy-7-iodo 
S-quinolinesulfonic Acid, lodochlorhydroxyquin, 
lodoquinol, Paromomycin, Phanquinone, Phearsone Sul 
foxylate, PolybenZarsol, Propamidine, Quinfamide, Sec 
nidaZole, Sulfarside, TecloZan, Tetracycline, Thiocarbam 
iZine, Thiocarbarsone and TinidaZole; 

[0117] Antiandrogens such as Bi?uranol, Cyoctol, Cypro 
terone, Delmadinone Acetate, Flutimide, Nilutamide and 
Oxendolone; 

[0118] Antianginals such as Acebutolol, Alprenolol, 
Amiodarone, Amlodipine, Arotinolol, Atenolol, Bepridil, 
Bevantolol, Bucumolol, Bufetolol, Bufuralol, Bunitrolol, 
Bupranolol, CaroZolol, Carteolol, Carvedilol, Celiprolol, 
CinepaZet Maleate, DiltiaZem, Epanolol, Felodipine, Gallo 
pamil, Imolamine, Indenolol, Isosorbide Dinitrate, Israd 
ipine, Limaprost, Mepindolol, Metoprolol, Molsidomine, 
Nadolol, Nicardipine, Nifedipine, Nifenalol, Nilvadipine, 
Nipradilol, Nisoldipine, Nitroglycerin, Oxprenolol, Oxy 
fedrine, OZagrel, Penbutolol, Pentaerythritol Tetranitrate, 
Pindolol, Pronethalol, Propranolol, Sotalol, Terodiline, 
Timolol, Toliprolol and Verapamil; 
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[0119] Antiarrhythmics such as Acebutol, Acecaine, 
Adenosine, Ajmaline, Alprenolol, Amiodarone, Amoproxan, 
Aprindine, Arotinolol, Atenolol, Bevantolol, Bretylium 
Tosylate, Bubumolol, Bufetolol, Bunaftine, Bunitrolol, 
Bupranolol, Butidrine Hydrochloride, Butobendine, 
Capobenic Acid, CaraZolol, Carteolol, Cifenline, Clo 
ranolol, Disopyramide, Encainide, Esmolol, Flecainide, 
Gallopamil, Hydroquinidine, Indecainide, Indenolol, Iprat 
ropium Bromide, Lidocaine, Lorajmine, Lorcainide, 
Meobentine, Metipranolol, Mexiletine, MoriciZine, Nadox 
olol, Nifenalol, Oxprenolol, Penbutolol, Pindolol, Pirmenol, 
Practolol, Prajmaline, Procainamide Hydrochloride, Prone 
thalol, Propafenone, Propranolol, Pyrinoline, Quinidine Sul 
fate, Quinidine, Sotalol, Talinolol, Timolol, Tocainide, Vera 
pamil, Viquidil and Xibenolol; 

[0120] Antiarteriosclerotics such as Pyridinol Carbamate; 

[0121] Antiarthritic/Antirheumatics such as Allocupreide 
Sodium, Aurano?n, Aurothioglucose, Aurothioglycanide, 
AZathioprine, Calcium 3-Aurothio-2-propanol-l-sulfonate, 
Celecoxib, Chloroquine, ClobuZarit, Cuproxoline, 
Diacerein, Glucosamine, Gold Sodium Thiomalate, Gold 
Sodium Thiosulfate, Hydroxychloroquine, KebuZone, 
LobenZarit, Melittin, Methotrexate, Myoral and Penicil 
lamine; 

[0122] Antibacterial (antibiotic) drugs including: Ami 
noglycosides such as Amikacin, Apramycin, Arbekacin, 
Bambermycins, Butirosin, Dibekacin, Dihdrostreptomycin, 
Fortimicin(s), Gentamicin, Ispamicin, Kanamycin, Micro 
nomicin, Neomycin, Neomycin Undecylenate, Netilmicin, 
Paromomycin, Ribostamycin, Sisomicin, Spectinomycin, 
Streptomycin, StreptonicoZid and Tobramycin; 

[0123] Amphenicols such as AZidamfenicol, Chloram 
phenicol, Chloramphenicol Palmitate, Chloramphenicol 
Pantothenate, Florfenicol and Thiamphenicol; 

[0124] Ansamycins such as Rifamide, Rifampin, Rifamy 
cin and Rifaximin; 

[0125] [3-Lactams, including: Carbapenems such as Imi 
penem; 

[0126] Cephalosporins such as Cefactor, Cefadroxil, Cefa 
mandole, CefatriZine, CefaZedone, CefaZolin, Ce?xime, 
Cefmenoxime, CefodiZime, Cefonicid, CefoperaZone, Cefo 
ranide, Cefotaxime, Cefotiam, CefpimiZole, Cefpirimide, 
Cefpodoxime Proxetil, Cefroxadine, Cefsulodin, CeftaZi 
dime, Cefteram, CefteZole, Ceftibuten, CeftiZoxime, Ceftri 
axone, Cefuroxime, CefuZonam, Cephacetrile Sodium, 
Cephalexin, Cephaloglycin, Cephaloridine, Cephalosporin, 
Cephalothin, Cephapirin Sodium, Cephradine and Pivcefal 
exm; 

[0127] Cephamycins such as CefbuperaZone, Cefmeta 
Zole, Cefminox, Cefetan and Cefoxitin; 

[0128] Monobactams such as AZtreonam, Carumonam 
and Tigemonam; 

[0129] Oxacephems such as Flomoxef and Moxolactam; 

[0130] Penicillins such as Amidinocillin, Amdinocillin 
Pivoxil, Amoxicillin, Ampicillan, Apalcillin, Aspoxicillin, 
AZidocillan, AZiocillan, Bacampicillin, BenZylpenicillinic 
Acid, BenZylpenicillin Sodium, Carbenicillin, Carfecillin 
Sodium, Carindacillin, Clometocill in, Cloxacill in, Cycla 
cillin, Dicloxacillin, Diphenicillin Sodium, Epicillin, Fen 
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benicillin, FloXicillin, Hetacillin, Lenampicillin, Metampi 
cillin, Methicillin Sodium, MeZiocillin, Nafcillin Sodium, 
OXacillin, Penamecillin, Penethamate Hydriodide, Penicillin 
G Benethamine, Penicillin G BenZathine, Penicillin G Ben 
Zhydrylamine, Penicillin G Calcium, Penicillin G Hydrab 
amine, Penicillin G Potassium, Penicillin G Procaine, Peni 
cillen N, Penicillin O, Penicillin V, Penicillin V BenZathine, 
Penicillin V Hydrabamine, Penimepicycline, Phenethicillin 
Potassium, Piperacillin, Pivapicillin, Propicillin, Quinacil 
lin, Sulbenicillin, Talampicillin, Temocillin and Ticarcillin; 

[0131] Lincosamides such as Clindamycin and Lincomy 
cin; 
[0132] Macrolides such as AZithroimycin, Carbomycin, 
Clarithromycin, Erythromycin, Erythromycin Acistrate, 
Erythromycin Estolate, Erythromycin Glucoheptonate, 
Erythromycin Lactobionate, Erythromycin Propionate, 
Erythromycin Stearate, Josamycin, Leucomycins, Mideca 
mycins, Miokamycin, Oleandomycin, Primycin, Rokitamy 
cin, Rosaramicin, RoXithromycin, Spiramycin and Trolean 
domycin; 
[0133] Polypeptides such as Amphomycin, Bacitracin, 
Capreomycin, Colistin, Enduracidin, Enviomycin, 
Fusafungine, Gramicidin(s), Gramicidin S, Mikamycin, 
PolymyXin, PolymyXin B-Methanesulfonic Acid, Pristina 
mycin, Ristocetin, Teicoplanin, Thiostrepton, Tuberactino 
mycin, Tyrocidine, Tyrothricin, Vancomycin, Viomycin, 
Viomycin Pantothenate, Virginiamycin and Zinc Bacitracin; 

[0134] Tetracyclines such as Apicycline, Chlortetracy 
cline, Clomocycline, Demeclocycline, DoXycycline, Gua 
mecycline, Lymecycline, Meclocycline, Methacycline, 
Minocycline, OXytetracycline, Penimepicycline, Pipacy 
cline, Rolitetracycline, Sancycline, Senociclin and Tetracy 
cline; and 

[0135] other antibiotics such as Cycloserine, Mupirocin 
and Tuberin; 

[0136] Antibacterial drugs (synthetic), including: 2,4-Di 
aminopyrimidines such as Brodimoprim, TetroXoprim and 
Trimethoprim; 
[0137] Nitrofurans such as Furaltadone, FuraZolium Chlo 
ride, Nifuradene, Nifuratel, Nifurfoline, Nifurpirinol, Nifur 
praZine, Nifurtoinol and Nitrofurantoin; 

[0138] Quinolones and Analogs such as Ami?oXacin, 
CinoXacin, Cipro?oXacin, Di?oXacin, EnoXacin, FleroXacin, 
Flumequine, Lome?oXacin, MiloXacin, NalidiXic Acid, Nor 
?oXacin, O?oXacin, OXolinic Acid, Pe?oXacin, Pipemidic 
Acid, Piromidic Acid, RosoXacin, Tema?oXacin and Tosu 
?oXacin; 

[0139] Sulfonamides such as Acetyl SulfamethoXypyra 
Zine, Acetyl Sul?soXaZole, AZosulfamide, BenZylsulfamide, 
Chloramine-B, Chloramine-T, Dichloramine T, Formosul 
fathiaZole, N2 Formylsul?somidine, N2-[3-D-Glucosylsulfa 
nilamide, Mafenide, 4‘-(Methylsulfamoyl)sulfanilanilide, 
p-NitrosulfathiaZole, Noprylsulfamide, Phthalylsulfaceta 
mide, PhthalylsulfathiaZole, SalaZosulfadimidine, Succinyl 
sulfathiaZole, SulfabenZamide, Sulfacetamide, Sulfachlo 
rpyridaZine, Sulfachrysoidine, Sulfacytine, SulfadiaZine, 
Sulfadicramide, SulfadimethoXine, SulfadoXine, Sulfaethi 
dole, Sulfaguanidine, Sulfaguanol, Sulfalene, SulfaloXic 
Acid, SulfameraZine, Sulfameter, SulfamethaZine, Sulfame 
thiZole, Sulfamethomidine, SulfamethoXaZole, Sul 
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famethoXypyridaZine, Sulfametrole, Sulfamidochrysoidine, 
SulfamoXole, Sulfanilamide, Sulfanilamidomethanesulfonic 
Acid Triethanolamine Salt, 4-Sulfanilamidosalicylic Acid, 
N-Sulfanilylsulfanilamide, Sulfanilylurea, N-Sulfanilyl-3,4 
Xylamide, Sulfanitran, Sulfaperine, SulfaphenaZole, Sul 
faproXyline, SulfapyraZine, Sulfapyridine, SulfasomiZole, 
SulfasymaZine, SulfathiaZole, Sulfathiourea, Sulfatolamide, 
Sul?somidine and Sul?soXaZole; 

[0140] Sulfones such as Acedapsone, Acediasulfone, 
Acetosulfone Sodium, Dapsone, Diathymosulfone, Gluco 
sulfone Sodium, Solasulfone, Succisulfone, Sulfanilic Acid, 
p-SulfanilylbenZylamine, p,p‘-Sulfonyldianiline-N, 
N‘digalactoside, SulfoXone Sodium and ThiaZolsulfone; and 

[0141] others such as Clofoctol, HeXedine, Methenamine, 
Methenamine Anhydromethylene-citrate, Methenamine 
Hippurate, Methenamine Mandelate, Methenamine Sul 
fosalicylate, NitroXoline and Xibornol; 

[0142] Anticholinergics such as Adiphenine Hydrochlo 
ride, Alverine, Ambutonomium Bromide, Aminopentamide, 
AmiXetrine, Amprotropine Phosphate, Anisotropine Meth 
ylbromide, Apoatropine, Atropine, Atropine N-OXide, Ben 
actyZine, BenapryZine, BenZetimide, BenZilonium Bromide, 
BenZtropine Mesylate, Bevonium Methyl Sulfate, 
Biperiden, Butropium Bromide, N-Butylscopolammonium 
Bromide, BuZepide, Camylo?ne, Caramiphen Hydrochlo 
ride, ChlorbenZoXamine, ChlorphenoXamine, Cimetropium 
Bromide, Clidinium Bromide, Cyclodrine, Cyclonium 
Iodide, Cycrimine Hydrochloride, Deptropine, DeXetimide, 
Dibutoline Sulfate, Dicyclomine Hydrochloride, DiethaZine, 
Difemerine, DiheXyverine, Diphemanil Methylsulfate, N-(l, 
2-Diphenylethyl) nicotinamide, Dipiproverine, Diponium 
Bromide, Emepronium Bromide, EndobenZyline Bromide, 
EthopropaZine, EthybenZtropine, EthylbenZhydramine, Eto 
midoline, Eucatropine, Fenpiverinium Bromide, Fentonium 
Bromide, Flutropium Bromide, Glycopyrrolate, Heteronium 
Bromide, HeXocyclium Methyl Sulfate, Homatropine, 
Hyoscyamine, Ipratropium Bromide, Isopropamide, 
Levomepate, MecloXamine, MepenZolate Bromide, Metcar 
aphen, Methantheline Bromide, MethiXene, Methscopola 
mine Bromide, Octamylamine, OXybutynin Chloride, 
OXyphencyclimine, OXyphenonium Bromide, Pentapip 
eride, Penthienate Bromide, Phencarbamide, Phenglutarim 
ide, PipenZolate Bromide, Piperidolate, Piperilate, Poldine 
Methysulfate, Pridinol, Pri?nium Bromide, Procyclidine, 
Propantheline Bromide, PropenZolate, PropyromaZine, Sco 
polamine, Scopolamine N-OXide, Stilonium Iodide, Stramo 
nium, Sultroponium, ThiheXinol, Thiphenamil, Tiemonium 
Iodide, Timepidium Bromide, TiquiZium Bromide, Tridi 
heXethyl Iodide, TriheXyphenidyl Hydrochloride, Tropacine, 
TropenZile, Tropicamide, Trospium Chloride, Valethamate 
Bromide and Xenytropium Bromide; 

[0143] Anticonvulsants such as Acetylpheneturide, Albu 
toin, AloXidone, Aminoglutethimide, 4-Amino-3-hydroXy 
butyric Acid, Atrolactamide, Beclamide, Buramate, Calcium 
Bromide, CarbamaZepine, Cinromide, ClomethiaZole, Clon 
aZepam, Decimemide, Diethadione, Dimethadione, DoXeni 
toin, Eterobarb, Ethadione, EthosuXimide, Ethotoin, Fluo 
resone, Garbapentin, S-Hydroxytryptophan, Lamotrigine, 
Lomactil, Magnesium Bromide, Magnesium Sulfate, 
Mephenytoin, Mephobarbital, Metharbital, Methetoin, 
MethsuXimide, S-Methyl-S-(3-phenanthryl)hydantoin, 
3-Methyl-S-phenylhydantoin, Narcobarbital, NimetaZepam, 



US 2005/0281772 A1 

NitraZepam, Paramethadione, Phenacemide, Phenetharbital, 
Pheneturide, Phenobarbital, Phenobarbital Sodium, Phen 
suXimide, Phenylmethylbarbituric Acid, Phenytoin, Pheth 
enylate Sodium, Potassium Bromide, Pregabatin, Primi 
done, Progabide, Sodium Bromide, Sodium Valproate, 
Solanum, Strontium Bromide, Suclofenide, Sulthiame, Tet 
rantoin, Tiagabine, Trimethadione, Valproic Acid, Valpro 
mide, Vigabatrin and Zonisamide; 

[0144] Antidepressants, including: Bicyclics such as 
Binedaline, CaroXaZone, Citalopram, DimethaZan, Indal 
pine, Fencamine, FluvoXamine Maleate, IndeloXaZine 
Hydrochcloride, Nefopam, Nomifensine, OXitriptan, 
OXypertine, ParoXetine, Sertraline, ThiaZesim, TraZodone, 
VenlafaXine and Zometapine; 

[0145] HydraZides/HydraZines such as BenmoXine, Ipro 
cloZide, IproniaZid, IsocarboXaZid, Nialamide, OctamoXin 
and PhenelZine; 

[0146] Pyrrolidones such as Cotinine, Rolicyprine and 
Rolipram; 

[0147] Tetracyclics such as Maprotiline, Metralindole, 
Mianserin and OXaprotiline; 

[0148] Tricyclics such as AdinaZolam, Amitriptyline, 
AmitriptylinoXide, AmoXapine, Butriptyline, Clomi 
pramine, DemeXiptiline, Desipramine, DibenZepin, Dime 
tracrine, Dothiepin, DoXepin, FluaciZine, Imipramine, Imi 
pramine N-OXide, Iprindole, Lofepramine, Melitracen, 
Metapramine, Nortriptyline, NoXiptilin, Opipramol, PiZoty 
line, PropiZepine, Protriptyline, Quinupramine, Tianeptine 
and Trimipramine; and 

[0149] others such as Adra?nil, BenactyZine, Bupropion, 
Butacetin, Deanol, Deanol Aceglumate, Deanol Acetamido 
benZoate, DioXadrol, Etoperidone, Febarbamate, FemoXet 
ine, Fenpentadiol, FluoXetine, FluvoXamine, Hematopor 
phyrin, Hypercinin, Levophacetoperane, MedifoXamine, 
Minaprine, Moclobemide, OXa?oZane, Piberaline, Prolin 
tane, Pyrisuccideanol, Rubidium Chloride, Sulpiride, Sulto 
pride, TeniloXaZine, ThoZalinone, Tofenacin, ToloXatone, 
Tranylcypromine, L-Tryptophan, ViloXaZine and Zimeldine; 

[0150] Antidiabetics, including: Biguanides such as 
Buformin, Mefformin and Phenformin; 

[0151] Hormones such as Glucagon, Insulin, Insulin Inj ec 
tion, Insulin Zinc Suspension, Isophane Insulin Suspension, 
Protamine Zinc Insulin Suspension and Zinc Insulin Crys 
tals; 
[0152] Sulfonylurea derivatives such as AcetoheXamide, 
1-Butyl-3-metanilylurea, Carbutamide, Chlorpropamide, 
Glibornuride, GliclaZide, GlipiZide, Gliquidone, GlisoXepid, 
Glyburide, GlybuthiaZol(e), GlybuZole, GlyheXamide, Gly 
midine, Glypinamide, Phenbutamide, TolaZamide, Tolbuta 
mide and Tolcyclamide; and 

[0153] others such as Acarbose, Calcium MesoXalate and 
Miglitol; 
[0154] Antidiarrheal drugs such as Acetyltannic Acid, 
Albumin Tannate, Alkofanone, Aluminum Salicylates—Ba 
sic, Catechin, DifenoXin, DiphenoXylate, Lidamidine, Lop 
eramide, Mebiquine, Trillium and UZarin; 

[0155] Antidiuretics such as Desmopressin, Felypressin, 
Lypressin, Ornipressin, OXycinchophen, Pituitary—Poste 
rior, Terlipressin and Vasopressin; 
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[0156] Antiestrogens such as Delmadinone Acetate, 
EthamoXytriphetol, Tamoxifen and Toremifene; 

[0157] Antifungal drugs (antibiotics), including: Polyenes 
such as Amphotericin-B, Candicidin, Dermostatin, Filipin, 
Fungichromin, Hachimycin, Hamycin, Lucensomycin, 
Mepartricin, Natamycin, Nystatin, Pecilocin and Perimycin; 
and others such as AZaserine, Griseofulvin, Oligomycins, 
Neomycin Undecylenate, Pyrrolnitrin, Siccanin, Tubercidin 
and Viridin; 

[0158] Antifungal drugs (synthetic), including: Ally 
lamines such as Nafti?ne and Terbina?ne; 

[0159] ImidaZoles such as BifonaZole, ButoconaZole, 
Chlordantoin, ChlormidaZole, CloconaZole, ClotrimaZole, 
EconaZole, EnilconaZole, FenticonaZole, IsoconaZole, Keto 
conaZole, MiconaZole, OmoconaZole, OXiconaZole, Nitrate, 
SulconaZole and TioconaZole; 

[0160] TriaZoles such as FluconaZole, ItraconaZole and 
TerconaZole; and 

[0161] others such as Acrisorcin, Amorol?ne, Biphe 
namine, Bromosalicylchloranilide, Buclosamide, Calcium 
Propionate, Chlophenesin, CiclopiroX, CloXyquin, Coparaf 
?nate, DiamthaZole, Dihydrochloride, EXalamide, Flucy 
tosine, HalethaZole, HeXetidine, Lo?ucarban, Nifuratel, 
Potassium Iodide, Propionic Acid, Pyrithione, Salicylanil 
ide, Sodium Propionate, Sulbentine, TenonitroZole, Tolci 
clate, Tolindate, Tolnaftate, Tricetin, Ujothion, Undecylenic 
Acid and Zinc Propionate; 

[0162] Antiglaucoma drugs such as AcetaZolamide, 
Befunolol, BetaXolol, Bupranolol, Carteolol, DapipraZoke, 
Dichlorphenamide, Dipivefrin, Epinephrine, Levobunolol, 
MethaZolamide, Metipranolol, Pilocarpine, Pindolol and 
Timolol; 

[0163] Antigonadotropins such as DanaZol, Gestrinone 
and ParoXypropione; 

[0164] Antigout drugs such as Allopurinol, Carprofen, 
Colchicine, Probenecid and Sul?npyraZone; 

[0165] Antihistamines, including: Alkylamine derivatives 
such as Acrivastine, Bamipine, Brompheniramine, Chlor 
pheniramine, Dimethindene, Metron S, Pheniramine, Pyr 
robutamine, Thenaldine, Tolpropamine and Triprolidine; 

[0166] Aminoalkyl ethers such as Bietanautine, Bromo 
diphenhydramine, CarbinoXamine, Clemastine, Diphenly 
pyraline, DoXylamine, Embrammine, Medrylamine, 
Mephenphydramine, p-Methyldiphenhydramine, 
Orphenadrine, PhenyltoloXamine, Piprinhydrinate and Seta 
sme; 

[0167] Ethylenediamine derivatives such as Alloclamide, 
p-Bromtripelennamine, Chloropyramine, Chlorothen, 
Histapyrrodine, Methafurylene, Methaphenilene, Methapy 
rilene, PhenbenZamine, Pyrilamine, Talastine, Thenyl 
diamine, ThonZylamine Hydrochloride, Tripelennamine and 
Zolamine; 

[0168] PiperaZines such as CetiriZine, ChlorcycliZine, 
CinnariZine, ClociniZine and HydroXyZine; 

[0169] Tricyclics, including: PhenothiaZines such as 
Ahistan, EtymemaZine, FenethaZine, N-HydroXyethyl 
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promethaZine Chloride, IsopromethaZine, MequitaZine, 
PromethaZine, PyrathiaZine and ThiaZinamium Methyl Sul 
fate; and 

[0170] others such as AZatadine, ClobenZepam, Cypro 
heptadine, Deptropine, Isothipendyl, Loratadine and Pro 
thipendyl; and 

[0171] other antihistamines such as AntaZoline, Astemi 
Zole, AZelastine, CetoXime, ClemiZole, ClobenZtropine, 
DiphenaZoline, Diphenhydramine, Fluticasone Propionate, 
Mebhydroline, Phenindamine, Terfenadine and Tritoqual 
me; 

[0172] Antihyperlipoproteinemics, including: AryloXyal 
kanoic acid derivatives such as Beclorbrate, BaZa?brate, 
Bini?brate, Cipro?brate, Clino?brate, Clo?brate, Clo?bric 
Acid, Eton?brate, Feno?brate, Gem?broZil, Nico?brate, 
Piri?brate, Roni?brate, Sim?brate and Theo?brate; 

[0173] Bile acid sequesterants such as Cholestyramine 
Resin, Colestipol and PolideXide; 

[0174] HMG CoA reductase inhibitors such as Fluvastatin, 
Lovastatin, Pravastatin Sodium and Simvastatin; 

[0175] Nicotinic acid derivatives Aluminum Nicotinate, 
AcipimoX, Niceritrol, Nicoclonate, Nicomol and OXiniacic 
Acid; 
[0176] Thyroid hormones and analogs such as EtiroXate, 
Thyropropic Acid and ThyroXine; and 

[0177] others such as Acifran, AZacosterol, Ben?uoreX, 
[3-BenZalbutyramide, Carnitine, Chondroitin Sulfate, Clom 
estone, DetaXtran, DeXtran Sulfate Sodium, 5,8,11,14,17 
Eicosapentaenoic Acid, Eritadenine, FuraZbol, Meglutol, 
Melinamide, Mytatrienediol, Ornithine, y-OryZanol, Pan 
tethine, Penataerythritol Tetraacetate, ot-Phenylbutyramide, 
PiroZadil, Probucol, ot-Sitosterol, Sultosilic Acid, PiperaZine 
Salt, Tiadenol, Triparanol and Xenbucin; 

[0178] Antihypertensive drugs, including: Arylethanola 
mine derivatives such as Amosulalol, Bufuralol, Dilevalol, 
Labetalol, Pronethalol, Sotalol and Sul?nalol; 

[0179] AryloXypropanolamine derivatives such as Acebu 
tolol, Alprenolol, Arotinolol, Atenolol, BetaXolol, Bevan 
tolol, Bisoprolol, Bopindolol, Bunitrolol, Bupranolol, Buto 
?lolol, CaraZolol, CarteZolol, Carvedilol, Celiprolol, 
Cetamolol, Epanolol, Indenolol, Mepindolol, Metipranolol, 
Metoprolol, Moprolol, Nadolol, Nipradilol, OXprenolol, 
Penbutolol, Pindolol, Propranolol, Talinolol, Tetraolol, 
Timolol and Toliprolol; 

[0180] BenZothiadiaZine derivatives such as AlthiaZide, 
Bendro?umethiaZide, BenZthiaZide, BenZylhydrochlorothi 
aZide, ButhiaZide, ChlorothiaZide, Chlorthalidone, Cyclo 
penthiaZide, CyclothiaZide, DiaZoXide, EpithiaZide, EthiaZ 
ide, FenquiZone, HydrochlorothiaZide, Hydro?umethiaZide, 
MethyclothiaZide, Meticrane, MetolaZone, Para?utiZide, 
PolythiaZide, TetrachlormethiaZide and TrichlormethiaZide; 

[0181] N-Carboxyalkyl (peptide/lactam) derivatives such 
as Alacepril, Captopril, CilaZapril, Delapril, Enalapril, 
Enalaprilat, Fosinopril, Lisinopril, Moveltipril, Perindopril, 
Quinapril and Ramipril; 

[0182] Dihydropyridine derivatives such as Amlodipine, 
Felodipine, Isradipine, Nicardipine, Nifedipine, Nilvad 
ipine, Nisoldipine and Nitrendipirne; 
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[0183] Guanidine derivatives such as Bethanidine, 
Debrisoquin, GuanabenZ, Guanacline, Guanadrel, GuanaZo 
dine, Guanethidine, Guanfacine, Guanochlor, GuanoXabenZ 
and GuanoXan; 

[0184] HydraZines and phthalaZines such as BudralaZine, 
CadralaZine, DihydralaZine, EndralaZine, HydracarbaZine, 
HydralaZine, PhenipraZine, PildralaZine and TodralaZine; 

[0185] ImidaZole derivatives such as Clonidine, LofeXi 
dine, Phentolamine, Phentolamine Mesylate, Tiamenidine 
and Tolonidine; 

[0186] Quaternary ammonium compounds AZametho 
nium Bromide, Chlorisondamine Chloride, HeXametho 
nium, Pentacynium Bis(methyl sulfate), Pentamethonium 
Bromide, Pentolinium Tartate, Phenactopinium Chloride 
and Trimethidiunum Methosulfate; 

[0187] QuinaZoline derivatives such as AlfuZosin, 
BunaZosin, DoXaZosin, Prasosin, TeraZosin and TrimaZosin; 

[0188] Reserpine derivatives such as Bietaserpine, Deser 
pidine, Rescinnamine, Reserpine and Syrosingopine; 

[0189] Sulfonamide derivatives such as Ambuside, Clo 
pamide, Furosemide, Indapamide, QuinethaZone, Tripamide 
and Xipamide; and 

[0190] others such as Ajmaline, y-Aminobutyric Acid, 
Bufeniode, Candesartan, Chlorthalidone, Cicletaine, 
Ciclosidomine, Cryptenamine Tannates, Eprosartan, 
Fenoldopam, Flosequinan, Indoramin, Irbesartan, Ket 
anserin, Losartan, Metbutamate, Mecamylamine, Methyl 
dopa, Methyl 4-Pyridyl Ketone ThiosemicarbarZone, Meto 
laZone, MinoXidil, MuZolimine, Pargyline, Pempidine, 
Pinacidil, PiperoXan, Primaperone, Protoveratrines, 
Raubasine, Rescimetol, Rilmenidene, Saralasin, Sodium 
Nitroprusside, Ticrynafen, Trimethaphan Camsylate, Tyro 
sinase, Urapidil and Valsartan; 

[0191] Antihyperthyroids such as 2-Amino4-methylthiaZ 
ole, 2-AminothiaZole, CarbimaZole, 3,5-Dibromo-L-ty 
rosine, 3,5-Diiodotyrosine, Hinderin, Iodine, lothiouracil, 
MethimaZole, Methylthiouracil, Propylthiouracil, Sodium 
Perchlorate, ThibenZaZoline, Thiobarbital and 2-Thiouracil; 

[0192] Antihypotensive drugs such as AmeZinium Methyl 
Sulfate, Angiotensin Amide, Dimetofrine, Dopamine, Etife 
lmin, Etilefrin, Gepefrine, Metaraminol, Midodrine, Nore 
pinephrine, Pholedrinead and Synephrine; 

[0193] Antihypothyroid drugs such as LevothyroXine 
Sodium, Liothyronine, Thyroid, Thyroidin, ThyroXine, 
Tiratricol and TSH; 

[0194] Anti-in?ammatory (non-steroidal) drugs, includ 
ing: AminoarylcarboXylic acid derivatives such as Enfe 
namic Acid, Etofenamate, Flufenamic Acid, IsoniXin, 
Meclofenamic Acid, Mefanamic Acid, Ni?umic Acid, Talni 
?umate, Terofenamate and Tolfenamic Acid; 

[0195] Arylacetic acid derivatives such as Acemetacin, 
Alclofenac, Amfenac, BufeXamac, Cinmetacin, Clopirac, 
Diclofenac Sodium, Etodolac, Felbinac, Fenclofenac, Fen 
clorac, FencloZic Acid, FentiaZac, Glucametacin, Ibufenac, 
Indomethacin, IsofeZolac, IsoXepac, LonaZolac, MetiaZinic 
Acid, OXametacine, Proglumetacin, Sulindac, Tiaramide, 
Tolmetin and Zomepirac; 
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[0196] Arylbutyric acid derivatives such as BumadiZon, 
Butibufen, Fenbufen and Xenbucin; 

[0197] ArylcarboXylic acids such as Clidanac, Ketorolac 
and Tinoridine; 

[0198] Arylpropionic acid derivatives such as Alminopro 
fen, BenoXaprofen, BucloXic Acid, Carprofen, Fenoprofen, 
FlunoXaprofen, Flurbiprofen, Ibuprofen, IbuproXam, 
Indoprofen, Ketoprofen, LoXoprofen, Miroprofen, 
NaproXen, OXaproZin, Piketoprofen, Pirprofen, Pranopro 
fen, ProtiZinic Acid, Suprofen and Tiaprofenic Acid; 

[0199] PyraZoles such as DifenamiZole and EpiriZole; 

[0200] PyraZolones such as ApaZone, BenZpiperylon, 
FepraZone, MofebutaZone, MoraZone, OXyphenbutaZone, 
PhenybutaZone, PipebuZone, PropyphenaZone, Ramifena 
Zone, SuXibuZone and ThiaZolinobutaZone; 

[0201] Salicylic acid derivatives such as Acetaminosalol, 
Aspirin, Benorylate, Bromosaligenin, Calcium Acetylsali 
cylate, Di?unisal, Etersalate, Fendosal, Gentisic Acid, Gly 
col Salicylate, ImidaZole Salicylate, Lysine Acetylsalicylate, 
Mesalamine, Morpholine Salicylate, l-Narhthyl Salicylate, 
OlsalaZine, Parsalmide, Phenyl Acetylsalicylate, Phenyl 
Salicylate, Salacetamide, Salicylamine O-Acetic Acid, Sali 
cylsulfuric Acid, Salsalate and SulfasalaZine; 

[0202] ThiaZinecarboXamides such as DroXicam, IsoXi 
cam, PiroXicam and TenoXicam; and 

[0203] others such as E-Acetamidocaproic Acid, S-Ad 
enosylmethionine, 3-Amino4-hydroXybutyric Acid, AmiX 
etrine, BendaZac, BenZydamine, Bucolome, Difenpiramide, 
DitaZol, EmorfaZone, GuaiaZulene, Nabumetone, Nime 
sulide, Orgotein, OXaceprol, Paranyline, PerisoXal, 
PifoXime, ProquaZone, ProXaZole and Tenidap; 

[0204] Antimalarial drugs such as Acedapsone, Amodi 
aquin, Arteether, Artemether, Artemisinin, Artesunate, 
Bebeerine, Berberine, Chirata, Chlorguanide, Chloroquine, 
Chlorproguanil, Cinchona, Cinchonidine, Cinchonine, 
Cycloguanil, Gentiopicrin, Halofantrine, HydroXychloro 
quine, Me?oquine Hydrochloride, 3-Methylarsacetin, Pam 
aquine, Plasmocid, Primaquine, Pyrimethamine, Quina 
crine, Quinine, Quinine Bisulfate, Quinine Carbonate, 
Quinine Dihydrobromide, Quinine Dihydrochloride, Qui 
nine Ethylcarbonate, Quinine Formate, Quinine Gluconate, 
Quinine Hydriodide, Quinine Hydrochloride, Quinine Sali 
cylate, Quinine Sulfate, Quinine Tannate, Quinine Urea 
Hydrochloride, Quinocide, Quinoline and Sodium Arsenate 
Diabasic; 

[0205] Antimigraine drugs such as Alpiropride, Dihydro 
ergotamine, Eletriptan, Ergocornine, Ergocorninine, Ergoc 
ryptine, Ergot, Ergotamine, FlumedroXone acetate, Fona 
Zine, Lisuride, Methysergid(e), Naratriptan, OXetorone, 
PiZotyline, RiZatriptan and Sumatriptan; 

[0206] Antinauseant drugs such as Acetylleucine Mono 
ethanolamine, AliZapride, BenZquinamide, Bietanautine, 
Bromopride, BucliZine, ChlorpromaZine, Clebopride, 
CycliZine, Dimenhydrinate, Dipheniodol, Domperidone, 
Granisetron, MecliZine, Methalltal, Metoclopramide, 
MetopimaZine, Nabilone, Ondansteron, OXypendyl, Pipam 
aZine, Piprinhydrinate, ProchlorperaZine, Scopolamine, Tet 
rahydrocannabinols, ThiethylperaZine, ThioproperZaine and 
TrimethobenZamide; 
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[0207] Antineoplastic drugs, including: Alkylating agents, 
such as Alkyl sulfonates such as Busulfan, Improsulfan and 
Piposulfan; 

[0208] AZiridines such as BenZodepa, 
Meturedepa and Uredepa; 

Carboquone, 

[0209] Ethylenimines and methylmelamines such as Altre 
tamine, Triethylenemelamine, Triethylenephosphoramide, 
Triethylenethiophosphoramide and Trimethylolomelamine; 

[0210] Nitrogen mustards such as Chlorambucil, Chlor 
naphaZine, Chclophosphamide, Estramustine, Ifosfamide, 
Mechlorethamine, Mechlorethamine Oxide Hydrochloride, 
Melphalan, Novembichin, Phenesterine, Prednimustine, 
Trofosfamide and Uracil Mustard; 

[0211] Nitrosoureas such as Carmustine, ChloroZotocin, 
Fotemustine, Lomustine, Nimustine and Ranimustine; and 

[0212] others such as Camptothecin, DacarbaZine, Man 
nomustine, Mitobronitol, Mitolactol and Pipobroman; 

[0213] Antibiotics such as Aclacinomycins, Actinomycin 
F1, Anthramycin, AZaserine, Bleomycins, Cactinomycin, 
Carubicin, CarZinophilin, Chromomycins, Dactinomycin, 
Daunorubicin, 6-DiaZo-5-oXo-L-norleucine, DoXorubicin, 
Epirubicin, Mitomycins, Mycophenolic Acid, Nogalamycin, 
Olivomycins, Peplomycin, Plicamycin, Po r?romycin, Puro 
mycin, Streptonigrin, StreptoZocin, Tubercidin, UbenimeX, 
Zinostatin and Zorubicin; 

[0214] Antimetabolites, including: Folic acid analogs such 
as Denopterin, MethotreXate, Pteropterin and TrimetreXate; 

[0215] Purine analogs such as Fludarabine, 6-Mercap 
topurine, Thiamiprine and Thioguanaine; and 

[0216] Pyrimidine analogs such as Ancitabine, AZaciti 
dine, 6-AZauridine, Carmofur, Cytarabine, DoXi?uridine, 
Enocitabine, FloXuridine Fluroouracil and Tegafur; 

[0217] EnZymes such as L-Asparaginase; and 

[0218] others such as Aceglatone, Amsacrine, Bestrabucil, 
Bisantrene, Bryostatin 1, Carboplatin, Cisplatin, Defofa 
mide, Demecolcine, DiaZiquone, Elfornithine, Elliptinium 
Acetate, Etoglucid, Etoposide, Gallium Nitrate, Hydrox 
yurea, Interferon-0t, Interferon-[3, Interferon-y, Interleukine 
2, Lentinan, LetroZole, Lonidamine, MitoguaZone, MitoX 
antrone, Mopidamol, Nitracrine, Pentostatin, Phenamet, 
Pirarubicin, Podophyllinicc Acid, 2-EthythydraZide, Polyni 
trocubanes, ProcarbaZine, PSK7, RaZoXane, SiZo?ran, 
Spirogermanium, TaXol, Teniposide, TenuaZonic Acid, Tri 
aZiquone, 2,2‘,2“-Trichlorotriethylamine, Urethan, Vinblas 
tine, Vincristine, Vindesine and Vinorelbine; 

[0219] Antineoplastic (hormonal) drugs, including: 
Androgens such as Calusterone, Dromostanolone Propi 
onate, Epitiostanol, Mepitiostane and Testolactone; 

[0220] Antiadrenals such as Aminoglutethimide, Mitotane 
and Trilostane; 

[0221] Antiandrogens such as Flutamide and Nilutamide; 
and 

[0222] Antiestrogens such as Tamoxifen and Toremifene; 

[0223] Antineoplastic adjuncts including folic acid replen 
ishers such as Frolinic Acid; 
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[0224] Antiparkinsonian drugs such as Amantadine, 
BenseraZide, Bietanautine, Biperiden, Bromocriptine, 
Budipine, Cabergoline, Carbidopa, Deprenyl (a/k/a L-depre 
nyl, L-deprenil, L-deprenaline and selegiline), DeXetimide, 
DiethaZine, Diphenhydramine, DroXidopa, EthopropaZine, 
EthylbenZhydramine, Levodopa, NaXagolide, Pergolide, 
Piroheptine, PramipeXole, Pridinol, Prodipine, Quinpirole, 
Remacemide, Ropinirole, Terguride, Tigloidine and TriheX 
yphenidyl Hydrochloride; 
[0225] Antipheochromocytoma drugs such as Metyrosine, 
PhenoXybenZamine and Phentolamine; 

[0226] Antipneumocystis drugs such as Effornithine, Pen 
tamidine and SulfamethoXaZole; 

[0227] Antiprostatic hypertrophy drugs such as Gestono 
rone Caproate, Mepartricin, OXendolone and Proscar7; 

[0228] AntiprotoZoal drugs (Leshmania) such as Anti 
mony Sodium Gluconate, Ethylstibamine, HydroXystilbami 
dine, N-Methylglucamine, Pentamidine, Stilbamidine and 
Urea Stibamine; 

[0229] AntiprotoZoal drugs (Trichomonas) such as Acetar 
sone, AminitroZole, Anisomycin, AZanidaZole, Forminitra 
Zole, FuraZolidone, Hachimycin, Lauroguadine, Mepartri 
cin, MetronidaZole, Nifuratel, NifuroXime, NimoraZole, 
SecnidaZole, Silver Picrate, TenonitroZole and TinidaZole; 

[0230] AntiprotoZoal drugs (Trypanosma) such as Ben 
ZnidaZole, E?ornithine, Melarsoprol, NifurtimoX, OXophe 
narsine, Hydrochloride, Pentamidine, Propamidine, Puro 
mycin, Quinapyramine, Stilbamidine, Suramin Sodium, 
Trypan Red and Tryparasmide; 

[0231] Antipuritics such as Camphor, Cyproheptadine, 
Dichlorisone, Glycine, Halometasone, 3-HydroXycamphor, 
Menthol, Mesulphen, MethdilaZine, Phenol, Polidocanol, 
Risocaine, Spirit of Camphor, Thenaldine, Tolpropamine 
and TrimepraZine; 

[0232] Antipsoriatic drugs such as Acitretin, Ammonium 
Salicylate, Anthralin, 6-AZauridine, Bergapten(e), Chrysar 
obin, Etretinate and Pyrogallol; 

[0233] Antipsychotic drugs, including: Butyrophenones 
such as Benperidol, Bromperidol, Droperidol, Fluanisone, 
Haloperidol, Melperone, Moperone, Pipamperone, Sniper 
one, Timiperone and Tri?uperidol; 

[0234] PhenothiaZines such as AcetophenaZine, Butapera 
Zine, CarphenaZine, ChlorproethaZine, ChlorpromaZine, 
ClospiraZine, CyamemaZine, DiXyraZine, FluphenaZine, 
ImiclopaZine, MepaZine, MesoridaZine, MethoXypro 
maZine, MetofenaZate, OXa?umaZine, PeraZine, Peri 
cyaZine, PerimethaZine, PerphenaZine, PiperacetaZine, Pipo 
tiaZine, ProchlorperaZine, PromaZine, SulforidaZine, 
ThiopropaZate, ThioridaZine, Tri?uoperaZine and Tri?upro 
maZine; 
[0235] ThioXanthenes such as ChlorprothiXene, Clo 
penthiXol, FlupentiXol and ThiothiXene; 
[0236] other tricyclics such as BenZquinamide, 
Carpipramine, Clocapramine, Clomacran, Clothiapine, 
CloZapine, Opipramol, Prothipendyl, TetrabenaZine, and 
Zotepine; and 

[0237] others such as AliZapride, Amisulpride, Buramate, 
Fluspirilene, Molindone, Pen?uridol, PimoZide, Spirilene 
and Sulpiride; 
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[0238] Antipyretics such as Acetaminophen, Acetaminos 
alol, Acetanilide, Aconine, Aconite, Aconitine, Alclofenac, 
Aluminum Bis(acetylsalicylate), AminochlorthenoXaZin, 
Aminopyrine, Aspirin, Benorylate, BenZydamine, Ber 
berine, p-Bromoacetanilide, BufeXamac, BumadiZon, Cal 
cium Acetysalicylate, ChlorthenoXaZin(e), Choline Salicy 
late, Clidanac, DihydroXyaluminum Acetylsalicylate, 
Dipyrocetyl, Dipyrone, EpiriZole, Etersalate, ImidaZole 
Salicylate, Indomethacin, IsofeZolac, p-Lactophenetide, 
Lysine Acetylsalicylate, Magnesium Acetylsalicylate, 
Meclofenamic Acid, MoraZone, Morpholine Salicylate, 
NaproXen, NifenaZone, 51-Nitro-2‘-propoXyacetanilide, 
Phenacetin, PhenicarbaZide, Phenocoll, PhenopyraZone, 
Phenyl Acetylsalicylate, Phenyl Salicylate, PipebuZone, 
Propacetamol, PropyphenaZone, RamifenaZone, Salaceta 
mide, Salicylamide O-Acetic Acid, Sodium Salicylate, Sul 
famipyrine, Tetrandrine and Tinoridine; 

[0239] Antirickettsial drugs such as p-AminobenZoic 
Acid, Chloramphenicol, Chloramphenicol Palmitate, 
Chloramphenicol Pantothenate and Tetracycline; 

[0240] Antiseborrheic drugs such as ChloroXine, 3-O 
LauroylpyridoXol Diacetate, Piroctone, Pyrithione, Resorci 
nol, Selenium Sul?des and TioXolone; 

[0241] Antiseptics, including: Guanidines such as AleXi 
dine, AmbaZone, ChlorheXidine and PicloXydine; 

[0242] Halogens and halogen compounds such as Bismuth 
Iodide Oxide, Bismuth lodosubgallate, Bismuth Tribro 
mophenate, Bornyl Chloride, Calcium lodate, Chlorinated 
Lime, Clo?ucarban, Flurosalan, lodic Acid, Iodine, Iodine 
Monochloride, Iodine Trichloride, lodoform, Methenamine 
Tetraiodine, OXychlorosene, Povidone-lodine, Sodium 
Hypochlorite, Sodium lodate, Symclosene, Thymol Iodide, 
Triclocarban, Triclosan and Troclosene Potassium; 

[0243] Mercurial compounds such as Hydragaphen, Mera 
lein Sodium, Merbromin, Mercuric Chloride, Mercuric 
Chloride, Ammoniated, Mercuric Sodium p-Phenolsul 
fonate, Mercuric Succinimide, Mercuric Sul?de, Red, Mer 
curophen, Mercurous Acetate, Mercurous Chloride, Mercu 
rous Iodide, Nitromersol, Potassium Tetraiodomercurate(II), 
Potassium Triiodomercurate (II) Solution, Thimerfonate 
Sodium and Thimerosal; 

[0244] Nitrofurans such as FuraZolidone, 2-(MethoXym 
ethyl)-5-nitrofuran, NidroXyZone, NifuroXime, NifurZide 
and NitrofuraZone; 

[0245] Phenols such as Acetomeroctol, Bithionol, Cad 
mium Salicylate, Carvacrol, ChloroXylenol, Clorophene, 
Cresote, Cresol(s), p-Cresol, Fenticlor, HeXachlorophene, 
l-Napthyl Salicylate, 2-Napthyl Salicylate, 2,4,6-Tribromo 
m-cresol, and 3‘,4‘,5‘-Trichlorosalicylanilide; 

[0246] Quinolines such as Aminoquinuride, BenZoX 
iquine, BroXyquinoline, ChloroXine, Chlorquinaldol, CloX 
yquin, Ethylhydrocupreine, Euprocin, Haiquinol, Hydras 
tine, 8-HydroXquinoline, 8-HydroXquinoline Sulfate and 
lodochlorhydroXyquin; and 

[0247] others such as Aluminum Acetate Solution, Alumi 
num Subacetate Solution, Aluminum Sulfate, 3-Amino4 
hydroXybutyric Acid, Boric Acid, ChlorheXidine, Chloroa 
Zodin, m-Cresyl Acetate, Cupric Sulfate, 
Dibromopropamidine, lchthammol, Negatol7, NoXytiolin, 
OrnidaZole, [3-Propiolactone, ot-Terpineol; 



US 2005/0281772 A1 

[0248] Antispasmodic drugs such as Alibendol, Ambuc 
etamide, AminopromaZine, Apoatropine, Bevonium Methyl 
Sulfate, Bietamiverine, Butaverine, Butropium Bromide, 
N-Butylscopolammonium Bromide, Caroverine, 
Cimetropium Bromide, Cinnamedrine, Clebopride, Coniine 
Hydrobromide, Coniine Hydrochloride, Cyclonium Iodide, 
Difemerine, Diisopromine, DioXaphetyl Butyrate, Dipo 
nium Bromide, Drofenine, Emepronium Bromide, Ethaver 
ine, Feclemine, Fenalamide, Fenoverine, Fenpiprane, Fen 
piverinium Brcmide, Fentonium Bromide, FlavoXate, 
Flopropione, Gluconic Acid, Guaiactamine, Hydramitra 
Zine, Hymecromone, Leiopyrrole, Mebeverine, MoXaverine, 
Na?verine, Octamylamine, Octaverine, Pentapiperide, Phe 
namacide Hydrochloride, Phloroglucinol, Pinaverium Bro 
mide, Piperilate, PipoXolan Hydrochloride, Pramiverin, Pri 
?nium Bromide, Properidine, Propivane, PropyromaZine, 
ProZapine, Racefemine, Rociverine, Spasmolytol, Stilonium 
Iodide, Sultroponium, Tiemonium Iodide, TiquiZium Bro 
mide, Tiropramide, Trepibutone, Tricromyl, Trifolium, Tri 
mebutine, N,N-ITrimethyl-3,3-diphenyl-propylamine, Tro 
penZile, Trospium Chloride and Xenytropium Bromide; 

[0249] Antithrombotic drugs such as Anagrelide, Arga 
troban, CilostaZol, Chrysoptin, Daltroban, De?brotide, 
EnoXaparin, FraXiparine7, Indobufen, Lamoparan, OZagrel, 
Picotamide, Pla?bride, Reviparin, Tedelparin, Ticlopidine, 
Tri?usal and Warfarin; 

[0250] Antitussive drugs such as Allocamide, Amicibone, 
Benproperine, BenZonatate, BibenZonium Bromide, Bromo 
form, Butamirate, Butethamate, Caramiphen Ethanedisul 
fonate, Carbetapentane, Chlophedianol, Clobutinol, Clop 
erastine, Codeine, Codeine Methyl Bromide, Codeine 
N-OXide, Codeine Phosphate, Codeine Sulfate, CycleX 
anone, DeXtromethorphan, Dibunate Sodium, Dihydroco 
deine, Dihydrocodeinone Enol Acetate, Dimemorfan, 
DimethoXanate, ot,ot-Diphenyl-2-piperidinepropanol, Dro 
propiZine, Drotebanol, EpraZinone, Ethyl Dibunate, Ethyl 
morphine, Fominoben, Guiaiapate, Hydrocodone, Isoami 
nile, LevopropoXyphene, Morclofone, Narceine, 
Normethadone, Noscapine, OXeladin, OXolamine, Pholcod 
ine, Picoperine, PipaZethate, Piperidione, PrenoXdiaZine 
Hydrochloride, Racemethorphan, TaZiprinone Hydrochlo 
ride, Tipepidine and Zipeprol; 

[0251] Antiulcerative drugs such as Aceglutamide Alumi 
num Complex, e-Acetamidocaproic Acid Zinc Salt, AcetoX 
olone, Arbaprostil, BeneXate Hydrochloride, Bismuth Sub 
citrate Sol (Dried), CarbenoXolone, CetraXate, Cimetidine, 
Enprostil, EsapraZole, Famotidine, FtaXilide, Gefarnate, 
GuaiaZulene, Irsogladine, Misoprostol, NiZatidine, Omepra 
Zole, Ornoprostil, y-OryZanol, Pifarnine, PirenZepine, 
Plaunotol, Ranitidine, Rioprostil, Rosaprostol, RotraXate, 
RoXatidine Acetate, Sofalcone, SpiZofurone, Sucralfate, 
Teprenone, Trimoprostil, ThrithioZine, TroXipide and Zoli 
midine; 

[0252] Antiurolithic drugs such as AcetohydroXamic Acid, 
Allopurinol, Potassium Citrate and Succinimide; 

[0253] Antivenin drugs such as Lyovac7 Antivenin; 

[0254] Antiviral drugs, including: Purines and pyrimidi 
nones such as Acyclovir, Cytarabine, DideoXyadenosine, 
DideoXycytidine, DideoXyinosine, EdoXudine, FloXuridine, 
Ganciclovir, IdoXuridine , Inosine PranobeX, MADU, Pen 
ciclovir, Tri?uridine, Vidrarbine and Zidovudiine; and 
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[0255] others such as Acetylleucine Monoethanolamine, 
Amantadine, Amidinomycin, Cosalane, Cuminaldehyde 
ThiosemicarbZone, Foscarnet Sodium, Imiquimod, Inter 
feron-ot, Interferon-[3, Interferon-y, KethoXal, LysoZyme, 
MethisaZone, MoroXydine, PodophyllotoXin, Ribavirin, 
Rimantadine, Stallimycin, Statolon, Tromantadine and 
XenaZoic Acid; 

[0256] AnXiolytic drugs, including: ArylpiperaZines such 
as Buspirone, Gepirone, Ipsapirone and Tondospirone; 

[0257] BenZodiaZepine derivatives such as AlpraZolam, 
BromaZepam, CamaZepam, ChlordiaZepoXide, ClobaZam, 
CloraZepate, ChotiaZepam, CloXaZolam, DiaZepam, Ethyl 
Lo?aZepate, EtiZolam, FluidaZepam, FlutaZolam, Fluto 
praZepam, HalaZepam, KetaZolam, LoraZepam, LoXapine, 
MedaZepam, MetaclaZepam, MeXaZolam, NordaZepam, 
OXaZepam, OXaZolam, PinaZepam, PraZepam and To?so 
Pam; 

[0258] Carbamates such as Cyclarbamate, Emylcamate, 
HydroXyphenamate, Meprobamate, Phenprobamate and 
Tybamate; and 

[0259] others such as Alpidem, BenZoctamine, Captodi 
amine, ChlormeZanone, EtifoXine, FlesinoXan, Fluoresone, 
Glutamic Acid, HydroXyZine, Lesopitron, Mecloralurea, 
MephenoXalone, MirtaZepine, OXanamide, Phenaglycodol, 
Suriclone and Zatosetron; 

[0260] BenZodiaZepine antagonists such as FlumaZenil; 

[0261] Bronchodilators, including: Ephedrine derivatives 
such as Albuterol, Bambuterol, Bitolterol, Carbuterol, Clen 
buterol, Clorprenaline, DioXethedrine, Ephedrine, Epiniph 
rine, EproZinol,Etafedrine, Ethyinorepinephrine, Fenoterol, 
HeXoprenaline, Isoetharine, Isoproterenol, Mabuterol, 
Metaproterenol, N-Methylephedrine, Pirbuterol, Procaterol, 
Protokylol, Reproterol, Rimiterol, Salmeterol, Soterenol, 
Terbutaline and Tulobuterol; 

[0262] Quaternary ammonium compounds such as Bevo 
nium Methyl Sulfate, Clutropium Bromide, Ipratropium 
Bromide and OXitropium Bromide; 

[0263] Xanthine derivatives such as Acefylline, Acefylline 
PiperaZine, Ambuphylline, Aminophylline, Bamifylline, 
choline Theophyllinate, DoXofylline, Dyphylline, Enprofyl 
line, Etamiphyllin, Etofylline, Guaithylline, ProXyphylline, 
Theobromine, l-Theobromineacetic Acid and Theophylline; 
and 

[0264] others such as Fenspiride, MedibaZine, Monteku 
last, MethoXyphenanime, Tretoquinol and Za?rkulast; 

[0265] Calcium channel blockers, including: Arylalky 
lamines such as Bepridil, DitiaZem, Fendiline, Gallopanil, 
Prenylamine, Terodiline and Verapamil; 

[0266] Dihydropyridine derivatives such as Felodipine, 
Isradipine, Nicardipine, Nifedipine, Nilvadipine, Nimo 
dipine, Nisoldipine and Nitrendipine; 

[0267] PiperaZine derivatives such as CinnariZine, Fluna 
risine and Lido?aZine; and 

[0268] others such as Bencyclane, Etafenone and PerheX 
iline; 

[0269] Calcium regulators such as Calcifediol, Calcitonin, 
Calcitriol, Clodronic Acid, Dihydrotachysterol, Elcatonin, 




















































